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INTRODUCTION

In the era of evidence-based medicine, treatments
for head lice lag behind other areas. This common
condition continues to be treated with old insec-
ticidal pharmaceuticals, which are known to be
potential neurotoxins. They have sparse efficacy
data and raise safety concerns, particularly with
regard to accidental ingestion. To provide the best
level of care, practicing pharmacists need to keep
current with ongoing drug research and develop-
ment; it is time to challenge the status quo and
consider newer agents that are shown to be safer
and more effective in treating this condition.
This lesson will outline treatment options for
head lice, highlighting selected studies that provide
evidence and rationale for product selection.

EPIDEMIOLOGY

Head lice infestations can affect persons of any
age or socioeconomic group, but it is primarily
children aged 3-12 who are affected by this
annoying problem. In the United States, 6-12
million children are infested each year.' A 2%
prevalence of head lice and 37% annual incidence
was reported in a study of primary school children
in the United Kingdom.? Extrapolated, this figure
suggests that 1.5 million Canadian children are
affected per year. Cases of human louse infesta-
tion have increased worldwide since the mid-
1960s, affecting hundreds of millions of people
annually.? Most research supports the view that
this increase is primarily due to emerging treat-
ment resistance.®
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1. describe the epidemiology, pathophysiology,
life cycle and transmission of the head louse
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by a pharmacist choosing a specific treatment

3. describe the advantages and
disadvantages/risks of traditional and new
pharmacologic agents used in the treatment
of head lice

4. identify the levels of evidence that support
treatment recommendations

5. discuss the use of non-pharmacologic
interventions for the management of head lice

6. develop a monitoring plan to evaluate
efficacy, safety and adherence with lice
therapies
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Head Lice Treatment: Is it time for a paradigm shift?

TABLE 1 Topical pharmacologic therapy for head lice®%7:2

Active generic name
(trade names)

Directions for use

Adverse effects

Resistance and other issues

Pyrethrin 0.33% +
Piperonyl Butoxide
3% or 4%

(Pronto Lice Killing
Shampoo®,

R&C shampoo with
conditioner®)

* Apply 25 mL to dry hair void
of gels, creams or conditioners
e Leave on for 10 minutes

e Add water, lather, then rinse
with cool water over a sink

* Repeat in 7 to 10 days

« Itching or mild
burning of scalp

* May cause asthma
attack if ragweed or
chrysanthemum
allergies

* Resistance documented in the U.S., UK, France,
Argentina, Israel and Czech Republic

Evidence for efficacy**
e it is less effective than malathion® (RCT)

Pregnancy category B

Approved for children aged two and older

Permethrin 1%
(Nix Creme Rinse®,
Kwellada P Creme
Rinse®)

= Shampoo hair with condi-
tioner-free shampoo and towel
dry

= Apply 25 mL and leave on
for 10 minutes

* Rinse with cool water

= Repeat in 7 to 10 days as the
ovicidal effect is not 100%
(manufacturer’s instruction for
one dose is no longer
considered to be optimal)

e |tching or mild
burning of scalp

Resistance documented in the U.S., UK, France,
Argentina, Israel and Czech Republic

Residual effect for up to 2 or 3 weeks may expose lice to
sublethal doses that can contribute to resistance

Evidence for efficacy**

= it works for 85 in 100 people after 14 days*?
(systematic review)

* Malathion is more effective® (RCT)

Pregnancy category B

Approved for children aged two and older

Lindane 1%
(Hexit Shampoo®,
PMS Lindane
Shampoo®)
Formerly called
Kwellada®

» Apply to dry hair over a sink,
not in the shower, to minimize
body exposure, and wear
gloves

 Leave on for four minutes,
then add water to lather
 Rinse with cool water and
towel dry

* Repeat in 7-10 days or use
an alternate pediculicide

» Potential for
systemic absorption
leading to neurotoxic-
ity (seizures) especially
with repeated doses

= Avoid in patients
with broken skin
barrier (e.g., psoriasis
or atopic dermatitis)

e Scalp irritation

Resistance documented in England, Netherlands and
Panama

Evidence for efficacy®
= Lindane is less effective than permethrin (systematic
review; no comparative RCTS)

Pregnancy category C

Avoid in children under two, pregnancy or lactation and
those with a seizure history

Isopropyl Myristate
(IPM) 50% in
ST-cyclomethicone
50%

(Resultz™)

« Apply to dry hair and leave
on for 10 minutes

 Rinse off with warm water
* Repeat in 7-10 days

Mild redness, burning,
stinging and dry scalp

Mechanical mode of action may avoid resistance

Not neurotoxic

Evidence for efficacy??
* |IPM is more effective than pyrethrin/piperonyl butoxide
* Phase lll trials are pending

Currently approved for children over age 4

Overcrowded accommodations, where there
is a greater likelihood of direct contact with the
head of an infected person, appear to facilitate
transmission. Females are significantly more likely
to be infested, which may reflect the way they
socialize with close contact.*

Head lice continues to be a source of anxiety
and embarrassment for the sufferer and caregiv-
ers. Social stigmatization persists due to public
misperception of lice as a sign of uncleanliness.
It is the body louse (pediculus humanus corporis)
that is the vector of trench fever, relapsing fever
and typhus. Head lice is not a health hazard and
does not contribute to the spread of disease.’®

PATHOPHYSIOLOGY

The head louse (pediculus humanus capitis) is the
size of a sesame seed (1-2 mm in length), wing-
less, elongated and flat. It has short antennae and
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six legs that are capable of grasping hairs in order
to crawl quickly, up to 23 cm per minute. Lice do
not jump or fly nor do they live on dogs or cats.
Narrow sucking mouthparts are hidden inside the
head structure and are used to suck blood from
the human scalp every 3-6 hours while simultane-
ously injecting saliva.'?®

The life cycle of the head louse has three
stages.

Stage I: Nits. The adult female louse lays up
to 10 eggs daily in a casing called a nit. Nits are
firmly attached to the hair shaft near the warm,
moist scalp by a glue-like substance (chitin)
secreted by the louse. For the first four days of
life, eggs nits have an undeveloped nervous sys-
tem that is manifest by absence of an eyespot.

Stage II: Nymphs. The eggs hatch 7-12 days
after being laid (8.5 is the average), releasing a
nymph (instar). It looks like a small version of an

The life cycle of the head louse

s

adult louse, but it cannot reproduce and is barely
visible to the naked eye. The hatched empty egg-
shells (nits) remain attached to the hair but are not
a source of reinfestation. The distance of nit to
scalp is a measure of age, with one centimetre
indicating about one month. Newly laid oval-
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shaped eggs are opalescent whereas eggs that
have hatched are white.

Stage IlI: Adult lice. The time required for the
nymph to mature into an egg-laying louse is 8.5—
11 days (average 9.7). The female adult louse lays
50-150 eggs in her lifetime and has a lifespan of
3-4 weeks. Away from the human scalp, an adult
louse can live for only three days before it dies of
starvation or dehydration."*”

Since eggs are without a nervous system for
their first four days, they are immune to neurotoxic
agents. No agents are 100% ovicidal, so pedicu-
licides require two treatments, typically separated
by at least seven days, to eradicate hatched
eggs.

CLINICAL PRESENTATION

Although some patients may be asymptomatic,
the most common presenting symptom is pruritis
of the scalp, neck and ears. The itchiness may be
the result of sensitization to louse saliva antigens
or an anticoagulant substance injected during
feeding times. Hypersensitivity reactions range
from mild to intensely itchy papules or, in some
cases, wheals that erupt immediately following a
bite. Resultant scratching of the scalp, in an
attempt to alleviate itching, can cause excoriations
that may become secondarily infected (pyoder-
mas/impetigo) with bacteria such as Staphylococ-
cus aureus or Streptococcus pyogenes. With this
bacterial involvement, occipital and cervical lymph
nodes may become enlarged and febrile episodes
may occur.®

Typically, patients present with visible white nits
firmly attached to the hair in the occipital (nape of
the neck) and postauricular (behind the ears)
areas. Nits that appear more than one centimetre
from the scalp are generally not viable. In the past,
over-diagnosis of head lice was made using the
criterion of more than or equal to five nits within
6.5 mm (1/4 inch) of the scalp. In a study of 1,729
elementary-school children screened for lice, only
18% who presented with nits but no live lice con-
verted to an active infestation. These findings
revealed that nits alone are unreliable predictors
of infestation.®

The diagnosis of head lice is definitive only when
crawling lice are seen in the scalp or hair. Detection
is difficult since head lice move quickly and most
infections involve 10 or fewer lice. Using a fine-
toothed nit comb is four times as effective, and
twice as fast, as visual inspection for the detection
of live head lice.™

The diagnosis of lice may be traumatic to some
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patients and their families, so a practitioner’s use
of tact, reassurance and empathy may help avert
psychological disturbances.

GOALS OF THERAPY

The overall goal of therapy is to eradicate head
lice and remove all remaining nits. This should be
accomplished by using effective topical agents
that have no side effects and do not contribute
to the resistant louse.

PHARMACOLOGIC THERAPY

Approach to the selection of
treatment

The ideal agent for eradicating lice would be 100%
effective, non-toxic to humans, without negative
impact on the environment, without the potential
for developing resistance, easy to use and remove
from the hair, cosmetically elegant, readily available
without a prescription and inexpensive.®

Most available agents are pediculicides that
rely on neurotoxic effects to kill lice. Resistance
to lindane, pyrethrins and permethrin has devel-
oped in those countries with heavy pediculicide
usage, namely France, Czech Republic, Ireland,
United Kingdom and United States."' Formal col-
lection of resistance patterns have not been done
in Canada, so the actual prevalence of resistance
is unknown. In countries of documented resis-
tance, the appropriate choice has been dependent
on local resistance patterns, which continue to
change.

It is important to emphasize that resistance is
only one of a number of factors that may result in
treatment failures. Other factors include:™®
e Misdiagnosis (i.e., no active infestation)
¢ Relative lack of ovicidal effect of some agents
e Different formulations of the agent
¢ \ehicle of the agent
e |mproper dilution of product
e |mproper duration of application
e Applying the product to wet hair, which dilutes

the product and protects the lice as they reflex-

ively close their respiratory spiracles upon water
exposure

e Using hair conditioners can coat hair shafts and
prevent pediculicides from binding adequately
to the hair

e Not retreating in 7-10 days

¢ Reinfestation from untreated contacts

Supportive evidence for agents

Applying an evidence-based approach to the
selection of effective agents to eradicate lice is
difficult since there are very few randomized con-

trolled clinical trials with standardized methodology
that help direct management. One systematic
review conducted in 1995 evaluating the clinical
efficacy of topical head lice treatments identified
28 randomized trials where only seven were of
acceptable methodological quality.'?

This systematic review included randomized,
blinded trials with the clinical endpoint of an
absence of viable lice or their eggs at 14 days
following a single application of active treatment.
Cure rates for the comparative inactive vehicle
were about 6%. Cure rates with all pediculicides
was above 80%; however, only permethrin 1%
creme rinse showed cure rates above 90% in
more than two studies evaluated. The NNT value
was lowest for permethrin, indicating a high level
of effectiveness (where the number needed to
treat for effective outcomes is one). The author
concluded that lindane and natural pyrethrins were
not sufficiently efficient to justify their use.™

In contrast, a 2001 Cochrane review noted that
only four out of 71 identified trials met inclusion
criteria, and concluded that there is sufficient evi-
dence of efficacy for permethrin, pyrethrin with
piperonyl butoxide and malathion.™ However,
since these trials have been conducted, dramati-
cally different resistance patterns have emerged
so that any demonstrated comparative effective-
ness no longer applies. This Cochrane review has
been withdrawn as of August 2006 to conduct a
necessary reassessment of this topic.

Ranking treatments based on effectiveness is
difficult, as there are few recent head-to-head
studies and the range of cure rates is large. Also,
there is no good evidence for selecting an opti-
mum regimen, i.e. dose, duration of application,
number of treatments, interval between treatments
and vehicle. In fact, a recent opinion paper empha-
sizes that standard treatment intervals of seven
days may not eradicate all hatched eggs, a pro-
cess which may take up to 10 days.™

The first choice of insecticide has varied from
place to place, as resistance is not consistent
across geographical locations. Unfortunately, local
resistance patterns are typically not available. It is
expected that with ongoing use of permethrin and
other insecticidal pediculicides, these products
will probably become even less effective.!®°
Increasing resistance to insecticides continues to
be a concern with very little scientific guidance for
clinical management.

No major adverse effects were reported in the
43 trials that provided safety data as summarized
by the 2001 Cochrane review. Minor adverse
effects such as stinging, erythema, rash and slight
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edema were reported in 4-6% of users of each
agent.”® In general, experts have no concerns
about adverse effects with head lice treatments
when the product is used as directed. However,
improper use and accidental ingestion continue
to be reported. This risk has not been eliminated
with traditional neurotoxic products and research
to find safer products has been slow.

TOPICAL AGENTS

Pediculicides kill adult lice but do not kill 100% of
the louse eggs. Although a residual coating of
pesticide remains on the hair, it is not sufficient to
kil lice that hatch up to10 days following the initial
treatment. To ensure adequate drug exposure, a
second application one week later is required.
Lotions applied to dry hair provide the highest
concentration of insecticide and are preferred over
shampoos where the insecticide is too diluted,
the contact time is too short and the penetration
of the active ingredient into lice is poor. Other
formulations such as foams, gels and mousses
may be similar to lotions.'”'®

NEUROTOXIC AGENTS

Lindane

Lindane (gamma-benzene hexachloride) 1% is an
organochloride (chlorinated hydrocarbon) pesti-
cide that non-competitively inhibits the 0-amino
butyric acid (GABA) receptor. This prevents the
inhibitory neurotransmitter GABA from binding to
its receptor with a resultant neuronal hyperstimula-
tion causing paralysis of the louse. Death is sec-
ondary to an inability of the louse to feed.”

In humans, central nervous system toxicity has
occurred with misuse or accidental ingestion,
resulting in several cases of severe seizures in
children." This agent is absorbed into the blood-
stream, stored in fat cells and neural tissues, then
it is slowly metabolized, so it should never be used
repeatedly.® Patients at high risk of serious toxicity
include children under six (weighing fewer than
50 kg), the elderly and those with damaged skin
barrier or seizure disorders. ™t is contraindicated
in pregnancy and lactation.

Lindane has very low ovicidal activity where
30-50% of eggs are not killed. In addition, resis-
tance has been reported for years in many coun-
tries. Lindane resistance is mediated by genetic
mutations in the GABA receptor that alter the
sensitivity to this GABA antagonist.

Concerns over the neurotoxic effects in humans
and adverse effects on the environment have led
to this agent being banned in several European
countries and the state of California.'” Lindane
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remains on the Canadian market as an alternative
when other treatments have failed. Pharmacists
should argue that this agent is seldom an appro-
priate choice given its inferior ovicidal effects, high
incidence of resistance and risk of toxicity.

Pyrethrins with piperonyl butoxide
Pyrethroids are synthetic insecticides derived from
naturally occurring pyrethrum, a chrysanthemum
flower extract. Their mechanism of action is similar
to that of DDT (dichlorodiphenyltrichloroethane).
These agents bind to sodium channels of the
arthropod, causing delayed repolarization of the
neuron by impeding sodium channel closure. This
results in hyperstimulation of the louse nervous
system, causing paralysis of the louse and death
from an inability to feed.”

Pyrethrins are normally oxidized by louse micro-
somal enzymes so piperonyl butoxide, a cyto-
chrome P450 inhibitor, is added to prevent this
catabolism and extend their action.” "

In clinical practice, toxicity to human beings
has been low and percutaneous absorption is
minimal. Persons with ragweed allergy should
avoid pyrethroid products since rare cases of
asthma exacerbations and death have been
reported.”

Resistance occurs from a mutation of the alpha-
subunit gene of the neuronal voltage gated sodium
channel. This results in decreased sensitivity of the
channel to pyrethroids. In addition, metabolizing
enzyme levels are increased to further degrade the
pyrethroids.” Resistance is a worldwide problem.
Increased concentrations of products will not over-
come this genetically determined resistance.

Permethrin

Permethrin 1% is a synthetic pyrethrin that is
retained on the hair for 2-3 weeks after the initial
application. However, re-treatment after one week
is still widely recommended to ensure a cure since
20-30% of eggs are not killed with the first treat-
ment. The mechanism of action is the same as
the natural pyrethrins. It has lower mammalian
toxicity than pyrethrins, and although it has not
been associated with allergic reactions in persons
with ragweed/chrysanthemum allergies,’ the
manufacturer continues to list this allergy as a
contraindication for use.

Permethrin is currently the treatment of choice
for head lice because of its efficacy and compara-
tively low risk of toxicity. Increasing resistance has
been reported in the United States and other
countries, but the resistance rates in Canada are
not known. The development of resistance over

time may be a result of sublethal residue left on
the hair and scalp.?° It is inevitable that resistance
will eventually develop in Canada.

Although permethrin is considered to be 40
times less toxic that lindane,?' it is still a neurotoxic
pesticide with inherent dangers if used inappro-
priately or ingested accidentally.

Malathion
Malathion is an organophosphate that kills lice by
inhibiting cholinesterase. Since it has high ovicidal
activity, it has been reintroduced into the United
States as a 0.5% lotion for resistant cases. This
product is potentially highly flammable due to its
high (78%) alcohol content. Accidental ingestions
have caused severe respiratory depression.'®
Overuse has led to resistance in many countries.
One can argue that reintroducing a toxic organo-
phosphate preparation into the Canadian market
is an unacceptable option for the management of
resistant cases.

The history of use of pediculicides has shown
a predictable increase in resistance over time.
There is an unmet need for therapies that are
efficacious and non-toxic to humans.

NON-NEUROTOXIC AGENTS

Isopropyl myristate (IPM)

A pesticide-free product for lice treatment has
recently been approved in Canada for patients
aged four and older. The active ingredient, iso-
propyl myristate 50% in the excipient ST-cyclo-
methicone 50%, Kills lice by dissolving their waxy
exoskeleton to cause eventual dehydration.??23
Both ingredients are commonly formulated in
cosmetic and sun-care preparations. Low con-
centrations of this water-insoluble organic ester,
isopropyl myristate, are added to serve as an
emulsifier and emollient for such dermatologic
products.?* Unlike the neurotoxic pesticides, IPM
is odourless.

One Phase Il proof of concept trial (not placebo-
controlled) conducted in Canada demonstrated a
96.5% cure rate in 30 subjects. A second Phase
Il randomized clinical trial conducted in Florida
comparing IPM to pyrethrin plus piperonyl butoxide
demonstrated superior efficacy (57% vs. 22%) with
no major safety issues in the 60 subjects enrolled.
All household members were treated with the
positive control, standard therapy of pyrethrin,
while the test subjects were randomized to either
pyrethrin or IPM. Since there were such low efficacy
rates for pyrethrin, the reinfestation rate was unusu-
ally high at 46%. To avoid this, future trial design
should randomize treatments by households rather
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TABLE 2: Patient information websites a

Canadian Paediatric Society:

head lice

www.caringforkids.cps.ca/whensick/HeadLice.htm
www.cps.ca/english/statements/ID/ID04-02.htm

Centers for Disease Control and Prevention
www.cdc.gov/ncidod/dpd/parasites/lice/default.htm

Harvard School of Public Health
www.hsph.harvard.edu/headlice.html

than individuals. Only minor side effects such as
erythema, burning, stinging and dry scalp were
reported. Resistance is unlikely to develop given
the mechanical mode of action.?

In another randomized, controlled, assessor-
blinded trial conducted in the UK (accepted for
publication), 74 patients received either IPM 50%
or permethrin 1% w/w. Each treatment was
applied twice, seven days apart. The primary effi-
cacy endpoint was the frequency of cure defined
as no lice present on Days 9 and 14. It was found
that IPM 50% was statistically more effective than
permethrin 1% (77.1% vs. 20%, p <0.001).%

Acceptable comparative efficacy rates and
safety patterns balanced with the lack of future
resistance make this product a promising option
for the treatment of choice for head lice. The
results of the ongoing Phase Il clinical trials should
further clarify this product’s clinical efficacy.

ORAL AGENTS

Note: None of the oral agents, Cotrimoxazole or
Ivermectin, are approved by Health Canada for
head lice treatment and will not be covered within
this lesson.

MECHANICAL REMOVAL BY COMBING
An alternative to pesticides is the use of a fine-
toothed comb (teeth less than 0.3 mm apart) to
mechanically remove lice. Although very labour
intensive and painful, this is the recommended
treatment for children under two years of age. To
use the “bug busting” technique, begin by sham-
pooing and rinsing hair; then apply conditioner.
Lice are temporarily immobilized in wet hair, thus
easier to comb out. Then use a nit comb, prefer-
ably a sturdy metal one, every three or four days
for two weeks or more.® Applying diluted 1:1 vin-
egar in water solution, or commercial preparations
of 8% formic acid, may aid in the removal of nits
and facilitate combing, but there are no studies
to confirm efficacy.

The efficacy of combing in one controlled set-
ting was reported as 53% compared to 13% with
phenothrin alone.?®In contrast, a randomized trial
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of 95 patients showed no difference in cure rates
when comparing permethrin with or without
combing (72.7% vs. 78.3%).1727

Following combing protocols correctly is often
difficult, and wet combing should not be the sole
intervention in the general population.'®

Electronic combs marketed as a remedy for
lice have widely spaced teeth and may not come
into direct contact with all stages of lice during
combing, to supposedly electrocute them. There
are no published randomized trials to determine
efficacy of this procedure.?®

ASPHYXIATION OF LICE
The concept of using occlusive agents such as
mayonnaise or petroleum jelly (Vaseline) in an
attempt to suffocate lice is not a new one. These
substances can immobilize lice so there is no
movement of antennae or legs, but lice quickly
regain total motor capabilities once the substance
has been washed off. Smothering lice is difficult
since they have air channels throughout their body
(prothorax and abdomen), which allow the diffu-
sion of oxygen. These air tunnels can be closed
by structures called spiracles. An occlusive agent
would need to block 100% of the spiracles for
asphyxiation to occur. Lice are capable of expelling
substances with the musculature of these spira-
cles, much like a human cough can clear the
airway.?®

A recent trial investigated suffocation-based
treatments by using Nuvo lotion, commonly known
as Cetaphil Gentle Skin Cleanser.®® The trial
reported a success rate of 96% but, unfortunately,
it was not a well-designed study and proper diag-
nosis of head lice was not used. Although this
“dry-on suffocation-based pediculicide” (DSP)
method may only partially impede lice ventilation,
it may be beneficial in combination with insecti-
cides used at lower concentrations. Further stud-
ies are needed.

ENVIRONMENTAL INTERVENTIONS
Machine laundering with or without detergent in
hot water (50°C) or placed in a dryer for 40 minutes

has been shown to effectively decontaminate lice
and nits.*" However, there is no evidence to sup-
port using insecticide sprays on furniture, ear-
phones or baseball helmets as a method to reduce
the spread of lice.® Although there is no proven
transmission from fomites (inanimate carriers),
head lice and ova have been found on hats,
combs, brushes and stuffed animals, so it is prob-
ably expedient to attempt to eradicate lice from
household items.

Other unproven but routine recommendations
include dry cleaning, vacuuming or sealing items
in plastic bags for two weeks,® as lice are
unlikely to survive off the scalp for more than
3 days. Nits are also unlikely to hatch at room
temperature.’®

“No-nit” policies that ban children with nits from
school until all are removed are nonsensical, since
fewer than 20% of children with nits develop a
lice infestation within 14 days.'”%?

ROLE OF THE PHARMACIST

All topical lice treatments are available as non-
prescription products. The pharmacist is respon-
sible for ensuring the safe and effective use of
these products, which involves both the proper
identification of a lice infestation and the selection
of an appropriate treatment.

Assessment: Only persons with live crawling
lice should be treated. Close contacts and house-
hold members should be screened for lice. Pro-
phylactic treatment is unnecessary and may con-
tribute to resistance.

Treatment alternatives/product selection: Con-
sider the quality of research data for existing treat-
ments to determine which is most efficacious.
Balance the toxicity concerns and patient factors
for absorption, potential for an allergic response,
asthma risk, dermatitis risk, pregnancy, lactation,
age, etc. Determine, if possible, local resistance
patterns. Consider the ease of use of the product,
including characteristics such as odour, colour
and whether or not it has a flammable alcohol
base. Contemplate the use of neurotoxic pesti-
cides versus non-neurotoxic pesticides and enlist
patient concerns on this issue.

Product usage: Ensure patients are clear on
the correct application method; the product must
be reapplied 7-10 days following initial treatment.
Advise patients on appropriate environmental
measures.

Monitoring: ® Since no pediculicide is 100%
ovicidal, nymphs may emerge between the initial
treatment and the repeated treatment in 7-10
days. Nymphs do not reach the egg-laying mature
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adult stage for about nine days, so they will be
eradicated with the second treatment and do not
need to be treated earlier. The use of a nit comb
can clear these newly hatched nymphs in addition
to nits. Resistance to a product should be sus-
pected if lice are still present 2-3 days after the
first treatment or after two correctly applied treat-
ments. In this case, select an agent that has a
different mechanism of action. Check for reinfesta-
tion from close contacts or viable eggs by examin-
ing the hair every 2-3 days for about two to three
weeks.

Monitor for any irritation or allergic reactions
caused by the treatment as well as any secondary
infections caused by scratching.

Lice infestation is associated with some pruritis
and occasional pyoderma (secondary skin infec-
tion). In the absence of any significant morbidity,
head lice is still viewed as a socially repugnant
condition. Research has demonstrated that lice
is commonly misdiagnosed, leading to unneces-
sary treatments. In addition, many treatments are
applied incorrectly, leading to failures and inap-
propriate repeated treatments. Overexposure to
these pesticides increases the risk of toxicity.
These factors are contributing to the increasing
resistance of commonly recommended pyrethroid
pediculicides. It is apparent that new approaches
to the traditional treatment for head lice and the
development of new pediculicides is needed.

Ultimately, the decision for treatment selection
will be clarified as well-designed trials are con-
ducted on large numbers of patients, representa-
tive of the Canadian population, and with knowl-
edge of the local resistance lice patterns. Will the
results of these trials finally propel the treatment
of head lice into a paradigm shift of using non-
neurotoxic chemicals for a common problem?
Pharmacists will be on the front line of this change
in clinical management as evidence mounts in
support of new options that may address some
of the deficiencies of older products.
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QUESTIONS

Answer by return card, fax or online at www.pharmacygateway.ca, CE Online section, “More CCCEP-Approved” area.

1. Which of the following is true with regard

to the movement of the head louse?

a) It often lives on dogs or cats and can transfer
to humans.

b) It has wings that allow it to fly up to three
metres.

c) It has six legs for crawling up to 23 cm/
minute.

d) It has strong hind legs for jumping up to 10 cm.

2. Which of the following statements about

the eggs of head lice is true:

a) They are laid on hair shafts close to the scalp
since they require warmth and moisture to
survive.

b) Adult head lice lay about 50 eggs daily.

c) The eggs continuously secrete a glue-like
substance that permits adherence to the hair
shaft.

d) The hatched eggshells (nits) are a source of
reinfestation.

3. The life cycle of the louse includes which

three stages?

a) eggs without an eyespot for 10 days; nymphs
for four days; adults for four months

b) eggs for 14 days; nymphs become adults within
10 days; adults survive for one week

c) eggs for 5.5 days; larvae for 20.6 days; adults
for 30 days

d) eggs for 8.5 days; nymphs that mature into
adult lice after 9.7 days; adult lice that live for
up to four weeks

4. Neurotoxic agents are ineffective at eradi-

cating head lice eggs because:

a) Eggs have a thick shell impermeable to such
agents.

b) Eggs are without a nervous system for the first
four days of life, so are immune to such agents.

¢) These agents rely partially on systemic absorp-
tion in the human for efficacy, and the egg has
no access to blood for feeding.

d) The glue-like substance that attaches the egg
to the hair shaft degrades the neurotoxin.

5. A diagnosis of head lice is made by iden-
tification of:

a) a live louse crawling on the scalp or hair

b) five or more nits within 6.5 mm (1/4 inch) of the
hair shaft

c) visible white nits firmly attached to the hair
within 3 cm in the nape of the neck and behind
the ears

d) impetigo of the scalp

6. The following statement about symptoms

of head louse infestations is true:

a) Head lice transmit staphylococcus aureus,
which can result in pyodermas.

b) Enlarged occipital and cervical lymph nodes
are the result of head louse saliva injected into
the scalp.

¢) Pruritis of the scalp, ears and neck result from
sensitization to louse saliva antigens.

d) Papules at the nape of the neck are due to
burrowed lice.

7. Treatment failures with pharmacologic
therapy are a result of:

a) misdiagnosis of head lice

b) resistance to the neurotoxic pesticide

c) improper application of the product

d) reinfestation from untreated contacts

e) all of the above

8. Ranking treatments based on effective-

ness is difficult because:

a) There are few randomized controlled trials with
standardized methodology.

b) There are few head-to-head comparative trials,
and the cure rate range is large.

c) Resistance patterns in Canada are not known.

d)aandb

e)a, bandc

9. Pediculicide lotions are preferred over

shampoo formulations because:

a) the contact time is longer for lotions

b) the penetration of the active ingredient into lice
is poor with shampoos

c) the concentration of the active ingredient is
higher with lotions

d)aandb

e)a, bandc

10. Lindane is a/an

a) synthetic pyrethroid

b) effective ovicidal agent

€) neurotoxic agent and has caused seizures
d) pediculicide with low resistance patterns
e) safe in pregnancy and lactation

11. The pesticide mechanism of action for

pyrethroids and permethrin is:

a) bind to sodium channels of the louse, causing
delayed repolarization of the neuron by imped-
ing sodium channel closure

b) non-competitive binding of receptor site for the
inhibitory neurotransmitter GABA

c) dissolves the exoskeleton of the adult louse to
result in dehydration

d) none of the above

12. The pesticide that is retained on the hair
after the initial application for up to 2-3
weeks is:

a) pyrethroids with piperonyl butoxide

b) permethrin

¢) lindane

d) malathion

e) isopropyl myristate

13. Isopropyl myristate

a) is a synthetic pyrethroid pesticide

b) has a pungent odour

¢) is a neurotoxic agent and has caused seizures

d) has high resistance patterns

e) Kills lice by dissolving the wax covering of the
exoskeleton

The following seven questions pertain to the
following case:

The Swansons are a family of four where both
parents work full-time. They have a six-year-old
daughter, Sarah, in elementary school who has
been sent home with a note stating there are
several cases of head lice in her classroom. The
note indicates that Sarah has several nits in her
hair and that she and the entire family should
be treated with a pediculicide. Sarah has a sei-
zure disorder that is currently successfully con-
trolled with valproic acid. Sarah’s mother is
breastfeeding the seven-month-old male child,
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QUESTIONS continued...

Answer by return card, fax or online at www.pharmacygateway.ca, CE Online section, “More CCCEP-Approved” area.

Tommy. The father, William, is bald. Sarah has
long thick curly hair.

14. The diagnosis of head lice is confirmed
by the fact that Sarah has several nits in
her hair and that she is exposed to other
classmates who may have head lice.

a) true

b) false

15. Should the entire family be treated as
prevention with a pesticide?

a) yes

b) no

16. The “no-nit” policy in schools:

a) is essential to prevent the spread of head lice
in schools

b) prevents the spread of other infectious skin
diseases

¢) leads to students who have nits remaining after
lice treatment being unnecessarily excluded
from attending school

d) advises prophylactic pediculicidal treatments
for all contacts

17. If head lice is confirmed for Sarah’s

mother and her brother, the safest treatment

for them is to:

a) Smother the lice with Vaseline overnight and
repeat every second day.

b) Wash hair with ordinary shampoo, apply con-
ditioner and comb every three to four days

using a nit comb. Repeat this for two weeks.
c) Apply a single application of permethrin 1%
lotion.
d) Apply formic acid 8% solution to the hair nightly
to kill the lice.

18. Sarah’s father, William, is concerned
that most pediculicides have a risk of neu-
rotoxicity and wants to avoid using such
agents if Sarah requires treatment. They
have had a difficult time getting Sarah’s sei-
zures under control with anticonvulsants
and he does not want to risk destabilizing
her. What advice is most appropriate for
William to allow him to make an informed
decision about treatment?

a) Seizures have been associated with lindane
when misused or accidentally ingested. Resis-
tance has been reported in many countries.

b) Permethrin is 40 times less toxic than lindane
and has rarely been associated with neurotoxic
reactions. This has been the drug of first choice
for years as outlined in many treatment guide-
lines. Resistance has been reported in many
countries.

c) Isopropyl myristate (IPM) is a new non-neuro-
toxic agent with recent evidence for efficacy
and tolerability. The development of resistance
is unlikely given its mechanical mechanism of
action.

d) Using the “bug busting” method would be least
risky and easiest treatment approach.

e)a,bandc
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This lesson is valid until February 7, 2011.
Information about head lice treatment may
change over the course of this time. Readers
are responsible for determining the most current
aspects of this topic.

19. Mrs. Swanson has read that she needs

to eradicate all the lice from her house and

is overwhelmed with the work that will entail.

What environmental measures have been

proven to be effective for the eradication

of lice?

a) not sharing hats or helmets

b) spraying insecticides on furniture

¢) washing items in hot water (50°C) or drying in
dryer for 40 minutes

d) sealing items in plastic bags for two weeks

e) dry cleaning items

20. sarah was effectively treated for head
lice over two weeks ago, but now has one
red lesion with some discharge of pus near
the nape of her neck. She continues to have
some itchiness and is scratching her head
and neck frequently. There is no evidence
of lice infestation. What is the most likely
cause of this lesion and how should it be
managed?

a) This lesion is an allergic reaction to the decom-
posing protein from the lice and eggs and
should be treated with antihistamines.

b) This lesion is infectious impetigo resulting from
excoriated skin from excessive scratching
requiring topical or perhaps oral antibiotics.

¢) This is a common lesion caused by irritation
from repeated use of pesticides.

d) None of the above.
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