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Abstract

Background: Pediculosis capitis is a common human parasitic
infestation in childhood. This article aims to provide a narrative
updated review on the management of pediculosis capitis.

Methods: A PubMed search was performed with Clinical
Queries using the key terms “pediculosis capitis” OR “head lice’
OR “head louse”. The search strategy included clinical trials,
meta-analyses, randomized controlled trials, observational
studies and reviews published within the past 10 years. The
search was restricted to articles published in English literature.
The information retrieved from the search was used in the
compilation of the present article.

4

Results: Topical permethrin and pyrethrin formulated with
piperonyl butoxide are the pediculicides of choice in areas
where resistance to these products is low. When resistance to
these products is suspected based on local levels of resistance
or when treatment with these products fails despite their
correct use, and reinfestation does not seem to be responsible,
other topical treatment options include malathion, benzyl
alcohol, dimethicone, spinosad and ivermectin. Wet combing

Introduction

Pediculosis capitis, an ectoparasitic infestation of the hair and
scalp, is a worldwide public health concern particularly in the
paediatric age group. The condition is caused by Pediculus
humanus var. capitis (the human head louse), the only host

of which is humans.!? In spite of the fact that P. humanus var.
capitis does not transmit any disease, pediculosis capitis may
cause scalp irritation, parental anxiety, peer criticism, bullying,
social embarrassment, isolation and unnecessary absenteeism
from school and work.3~

A PubMed search was performed in September 2021 with
Clinical Queries using the key terms “pediculosis capitis” OR

The Hong Kong Children’s Hospital, Hong Kong

should be considered for children younger than 2 years. Oral
ivermectin and trimethoprim/sulfamethoxazole should be
reserved for patients who do not respond to appropriate
topical pediculicides.

Conclusion: Many topical pediculicides are effective for the
treatment of pediculosis capitis. The use of some of these
pediculicides is limited for safety reasons, especially in children
younger than 2 years. Resistance to pediculicides, especially
those with a neurotoxic mode of action, is another concern
which may limit the use of some of these pediculicides. New
products should be evaluated for effectiveness and safety. Wet
combing is time-consuming and should not be used as the sole
intervention in the general population.

Keywords: dimethicone, head lice, pediculicides, pediculosis
capitis, permethrin, pyrethrin, wet combing.

Citation

Leung AKC, Lam JM, Leong KF, Barankin B, Hon KL. Paediatrics:
how to manage pediculosis capitis. Drugs Context. 2021;11:
2021-11-3. https://doi.org/10.7573/dic.2021-11-3

“head lice” OR “head louse”. The search strategy included
clinical trials, meta-analyses, randomized controlled trials,
observational studies and reviews published within the past
10 years. The search was restricted to articles published in
English literature. The information retrieved from the search
was used in the compilation of the present article.

Aetiologic agent

Head lice are obligate ectoparasites that live on the human
scalp for food, warmth, moisture and shelter.2® Generally,
head lice feed every 3-6 hours by sucking blood from the
scalp.81% Usually, a minute amount of saliva from the louse
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Figure 1. Microscopic view of a head louse.

with anticoagulant and vasodilatory properties is inoculated
into the scalp with each blood meal, thereby facilitating the
sucking of the host’s blood.>'2 Without blood meals, head lice
can normally survive for up to 55 hours away from the human
host,'3'* although they may live for up to 4 days in favourable
conditions.! Lice eggs, on the other hand, can survive for up to
10 days off the human body.>'°

The adult louse is 2-3 mm in length, elongated, flattened
dorsoventrally and without wings (Figure 1).1912 A female

louse is usually larger than a male louse.? The colour of the
louse is tan to grey before feeding and reddish-brown to black
after feeding.8'>16 The louse is camouflaged with pigment to
match the hair colour of the infested individual and appears
darker in an individual with dark hair.2 The shape of the head

is angular ovoid and has two lateral eyes,? each consisting of

a single ocellus, two short five-segmented antennae (one on
each side), and anterior piercing mouthparts that have long
needle-like stylets adapted to blood sucking.>'* The long
needle-like stylets are retracted into the head of the louse in
between feeding. The thorax is highly sclerotized and has three
segments. A pair of jointed legs protrude from each thoracic
segment.? The legs end in hooklike claws which are adapted to
hold onto almost all human head hairs, especially curly ones.>™
The abdomen is oval shaped with seven segments. The male
louse has dark brown bands on the back.? Head lice can climb
and crawl (at a speed of up to 23 cm/minute) but cannot hop
or fly.'%77 They live close to the surface of the scalp.'® Head lice
are photophobic and prefer darker areas.?'® This might be the
reason why pediculosis capitis is more common in females as
they tend to have longer hair. It has been shown that head lice
can recognize and prefer the odour of the head over the odour
of other parts of the human body.”®

Adult lice mate once.?’ The male louse usually dies soon after
copulation.? An adult female louse lays eggs 1-2 days after
mating and lays 7-10 eggs a day for up to 30 days till she
dies.21621:22 Eggs are glued to the hair in egg casings with chitin

Figure 2. Microscopic view of a head louse egg
attached to a strand of hair.

produced by the louse’s reproductive organ and are deposited
close to the base of the hair shaft immediately adjacent to the
scalp (Figure 2).8 Viable eggs are typically located within 6 mm
of the scalp. Eggs are oval, T mm long and 0.3 mm wide.®?' The
operculum, a cap through which the embryo respires, always
faces away from the scalp.? Newly laid or viable intact eggs are
opalescent or yellow, and, later on, tan to brown in colour.2324
The moisture and warmth of the scalp may play an essential
role in the incubation of the eggs, which typically cannot

hatch at temperatures lower than those near the scalp.'”2>26
The egg hatches into a nymph in 6-10 days, depending on the
temperature and moisture of the scalp.'®'3 The hatch-ready
nymph cuts a hole in the operculum using its mouthparts

and sucks in air, which is expelled posteriorly, allowing rapid
expulsion of the nymph from the eggshell.?” Eggshells become
white, opaque, or dull yellow and are empty after hatching
(Figure 3).'417.24 They are usually found on growing hairs greater
than one cm away from the scalp.'*724 The nymph feeds on
human blood when available as soon as it is hatched and will
die within a few hours if human blood is not available.®?8 The
nymph looks like an adult head louse except that it is smaller
in size. The newly hatched nymph then passes through a total
of three nymph (instars) stages in 9-15 days to become an
adult head louse.'%?? First-stage and second-stage nymphs are
relatively immotile,2 whereas third-stage nymphs can move
albeit significantly more slowly than a full-grown louse.'®

Epidemiology

Pediculosis capitis is endemic both in developed and
developing countries.”® The prevalence of pediculosis capitis
varies greatly from country to country and even within a
country.?? In general, pediculosis capitis is very common in
tropical countries and areas of high humidity.2%:3%31 Pediculosis
capitis occurs most commonly in children attending daycare,
kindergarten and elementary school.”® The peak incidence
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Figure 3. Microscopic view of an empty louse
egg case attached to a strand of hair
after hatching.

is between 3 and 12 years of age.>?%32 Approximately 2-13%
of elementary school children are affected.?>3334 The wide
variation in reported incidence rates may be attributed to the
diagnostic methods used, which vary in sensitivity, geographic
region where the study was conducted, seasonal variation, and
age and sex of the studied population.”” The female to male
ratio is approximately 3:1.2313> Worldwide, it is estimated that
6-12 million individuals are affected annually.3 As pediculosis
capitis is not a reportable disease, the condition may be
underestimated. In the United States, Black children are less
frequently affected than White children.'®'* Direct head-to-
head (hair-to-hair) contact with an affected person is the most
common route of transmission.?%3” Transmission by fomites or
inanimate objects (e.g. headgears, combs, hairbrushes, hats,
pillowcases) also occurs.'*1837.38 Head lice do not use pets as
vectors.'

Some studies have shown that pediculosis capitis is more
frequent in resource-poor communities in developing
countries.3®~# Poverty, overcrowding, family members with
head lice, and lack of access to treatment have been identified
as risk factors.3>3639-42 Whether long hair is a risk factor is
controversial as studies have yielded conflicting results.'>#3 The
infestation is not significantly influenced by the frequency of
shampooing or brushing.”3

Clinical presentations

Suffice to say, some affected children are without any
symptoms. ltching of the scalp is the most common and often
the sole symptom of pediculosis capitis."' Itching is often

the result of sensitization to either faecal or salivary antigens
of the louse.** In a patient without prior infestation, it may
take 2-6 weeks to develop the symptom but it usually takes
less than 2 days for the itching to occur with re-exposure.394>
Some children may become irritable and have difficulty

Figure 4. Numerous lice eggs on the hair shafts
of an 8-year-old girl with pediculosis
capitis.

sleeping. Severe itching may result in excoriations, crusting,
and secondary bacterial infection with Staphylococcus aureus
or streptococci (e.g. cellulitis, impetigo, pyoderma) as a result of
scratching.?> Posterior cervical and occipital lymphadenopathy
can often be found.®4%4” Malaise and fever may occur with
florid pediculosis capitis.*®

Clinically, lice eggs may be seen attached to the hair close

to the scalp and live lice may be seen on the scalp or hair
(Figure 4).'3 Lice eggs are more commonly found at the
postauricular and occipital areas.? In Central Europe, there

are usually less than 10 lice per head of an affected individual
whereas, in Australia, the average number of lice per head of an
affected individual is 30.572° Dark specks may be seen on the
scalp representing lice faeces.

Patchy hair loss has rarely been described as a manifestation

of pediculosis capitis.*® Pediculid, an id reaction secondary

to pediculosis capitis, manifesting as pruritic, erythematous,
maculopapules or papulovesicles distant from the primary
inflammatory focus has been reported.#48 Rarely, plica
polonica characterized by diffuse matting of scalp hair with
irreversibly entangled plaits stuck together with dirt and
exudates resembling a ‘bird’s nest’ may be observed with florid
pediculosis infestation.*8>0

Diagnosis and diagnostic evaluation

The gold standard for diagnosing pediculosis capitis is
detection of a live louse or nymph on the scalp or viable egg
on the scalp hair.g Diagnosis of pediculosis capitis using a
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fine-toothed lice comb spaced 0.2-0.3 mm apart is twice

as fast and four times more efficient than direct visual
examination.®>">2 In this regard, metal nit combs have a
better yield than plastic ones.> Additionally, wet combing
has a sensitivity of 91% for detection of live lice and is more
sensitive than dry combing or visual inspection.>* Generally,
eggs are more easily found than adult lice and nymphs.'*

As eggs are laid on the hair shaft close to the scalp and hair
grows at a rate of approximately 0.4 mm per day, the time that
the eggs were laid can be gauged by the distance of the nits
from the scalp. Because eggs usually hatch in approximately
8 days, nits (empty eggshells) that are within 6 mm from the
scalp are usually viable and are highly suggestive of an active
infestation.>> A viable egg will ‘pop’ when squashed between
fingers.>> Nits that are more than 1 cm from the scalp are
usually non-viable.%7>6 As nits can persist after successful
treatment of the infestation, their presence does not indicate
a current infestation.®7>6

Because head lice can crawl quickly and tend to stay away from
light, they are difficult to find.>”>” Dermoscopic examination
of the scalp hair showing the lice eggs increases the accuracy
of diagnosis.>”>8 In addition, dermoscopy allows a reliable
differentiation between eggs containing nymphs and empty
egg casings as well as from pseudo-nits (see below).>”

Differential diagnosis

The differential diagnosis includes plugs of desquamated
epithelial cells, dandruff, hair casts (thin, elongated, white to
yellow cylindrical sheaths that encircle the hair shaft), external
hair debris, lint, dirt particles, sand, scabs, and droplets or
dried concretion of hair spray.>~16 These items can be made
to slide up and down the hair shaft or easily removed from
the hair.2 On the other hand, nits are firmly adherent to the
hair shafts and are not easily removed from the hair shafts.>°
If necessary, the diagnosis can be confirmed by using a

light microscope or hand lens.!® Head lice should also be
differentiated from piedra or other insects such as book lice,
mites, bed bugs and aphids.*?°

Complications

Itching of the scalp may lead to insomnia, impaired
concentration at school or work, and excessive scratching.6%6
The latter can be complicated with secondary bacterial
infection which may lead to occipital or cervical
lymphadenopathy.5? Iron deficiency anaemia may result

with chronic and heavy pediculosis infestation through
chronic blood loss.52-6* Head lice infestation may result in
social stigma, psychological distress, low self-esteem, and
sometimes unnecessary absence from school and work.20,6566
Pediculosis capitis absorbs important resources from

public health services. The economic burden associated

with the treatment of pediculosis capitis can be
considerable.®’

Management

Treatment of pediculosis capitis is recommended for all
individuals with an active infestation.>® Topical pediculicides
are the most effective and first-line treatment for pediculosis
capitis.®” Mechanical removal of the lice is a therapeutic
option if the parents prefer not to use a pediculicide on their
child and in children younger than 2 years of age. Oral therapy
is occasionally required for the treatment of recalcitrant
pediculosis capitis.68

Topical pediculicides

Many topical pediculicides are available for the treatment of
pediculosis capitis. The choice of topical pediculicide depends
on a number of factors, including accessibility, cost, efficacy,
safety, ease of use, local pattern of resistance (if known),

and age of the patient.! Generally, pediculicides are not
recommended for children under 2 years of age.>?? Ideally, the
hair should be washed with a shampoo and no hair conditioner
should be used prior to application of a pediculicide.? This is
because hair conditioner may coat the hair and protect the nits
and lice, which may reduce the effectiveness of treatment.'426
Pediculicides with long residual effects are more likely to be
ovicidal. The pediculicide should be applied to the hair and
entire scalp. Treatment failures often are the result of improper
application of pediculicides, non-compliance, reinfestation and,
increasingly, prevalence resistance to the pediculicide.

Permethrin

Permethrin is a synthetic pyrethroid (a derivative of pyrethrin)
with less systemic absorption and greater potency than its
parent compound.®’ It is less allergenic than natural pyrethrins
and does not cause an allergic reaction in patients with plant
allergies.” Permethrin is a neurotoxin; the compound acts

by blocking sodium channel repolarization of the neuron of
the head lice through cell membrane channels with resultant
respiratory paralysis and eventual death of the head lice."?’
Currently, 1% permethrin cream rinse/lotion is the treatment
of choice for pediculosis capitis because of efficacy and lack
of toxicity.>’? The 1% permethrin cream rinse/lotion is applied
to the scalp and damp hair that is first shampooed and left on
for approximately 10 minutes and then rinsed off with warm
rather than hot water over a sink to limit skin exposure and

to minimize skin absorption of the pediculicide. Permethrin is
both pediculicidal and ovicidal. It leaves a residue on the hair
and remains active for approximately 14 days after application
as long as hair conditioners or silicone-based shampoos are
not used.'>%° Nevertheless, a second treatment 9-10 days later
is advised by most experts.'*%° Resistance to permethrin is
increasing and is a growing concern worldwide.”'-7* Adverse
events are uncommon and include pruritus, oedema and
erythema at the site of application.*”> Generally, permethrin
has a favourable safety profile with extremely low toxicity
making it the pediculicide of choice in areas where resistance
to permethrin is low.
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Pyrethrin plus piperonyl butoxide

Pyrethrins, natural extracts from chrysanthemum flowers,
are neurotoxic to lice but safe for humans.> As pyrethrins are
easily inactivated and unstable, they are often combined with
piperonyl butoxide 4% to increase its stability, potentiate

the pediculicidal effects and decrease the development

of resistance.?”3” Percutaneous absorption of pyrethrin
formulated with piperonyl butoxide is minimal, and toxicity
in human beings is extremely low.3” Shampoo or foam
mousse formulation containing pyrethrin synergized with
piperonyl butoxide should be applied to the scalp and dry
hair, left on for approximately 10 minutes, and then rinsed
off with water.>'3 Because pyrethrin and piperonyl butoxide
are not completely ovicidal and no residual pediculicidal
activity remains after rinsing, repeat application of the
product should be performed 9-10 days later to kill lice and
nymphs that are newly hatched.>'3 Pyrethrin-based products
should be avoided in patients allergic to chrysanthemums or
ragweed.'> Occasionally, pyrethrin-based shampoo or foam
mousse products may cause a rash and itchy or mild burning
sensation on the scalp.'* The pruritus should not be regarded
as a symptom of treatment failure or reinfestation. Resistance
to pyrethrin formulated with piperonyl butoxide has been
increasingly reported and varies geographically.™*

Malathion

Malathion, an organophosphate cholinesterase inhibitor,
binds irreversibly to acetylcholinesterase resulting in the
accumulation of acetylcholine at the receptor site.>'* In head
lice, the excessive accumulation of acetylcholine will result in
spastic paralysis and respiratory paralysis followed by the death
of the lice.>'*73 Malathion binds to the sulfur atoms of the hair,
which accounts for its residual effect,” thus being pediculicidal
and partially ovicidal.>'* Malathion is available as a 0.5% lotion,
which is applied to the scalp and dry hair, left to dry naturally
(without the use of hair dryer, flat iron or curling iron), and then
rinsed off after 8-12 hours with a non-medicated shampoo.>~"'3
A single application is sufficient for the majority of patients.’
The lotion should, however, be repeated in approximately

8 days if live lice are still present.’342 Generally, malathion lotion
is regarded as safe with minimal risk of systemic toxicity.?’”

As the formulation contains 78% isopropyl alcohol, it is

highly flammable. Additionally, the formulation may lead

to respiratory depression if ingested.?6 Patients should be
warned that the malathion-coated hair should not be exposed
to open flames, lighted cigarettes or electric heat sources

(e.g. hair dryer or curling iron).”> Other adverse events include
stinging of skin and eyes.?® Therefore, malathion should be
reserved for cases resistant to treatment with permethrin and
pyrethrin.”® Resistance to malathion is also a growing concern
globally.”27377 The use of malathion is contraindicated in
children younger than the age of 2 years.!* The safety and
effectiveness of malathion in children aged 2-6 years have

not been established. In this regard, Hamad et al. reported a
case of organophosphate toxicity in a 7-year-old girl following

topical application of an organophosphate pediculicide for
the treatment of pediculosis capitis.”® In addition, malathion is
malodorous.

Spinosad

Spinosad, a fermentation product of the soil-dwelling
actinomycete Saccharopolyspora spinosa, is a natural mixture
of tetracyclic macrolides spinosyn A and spinosyn D in a ratio
of 5:1.13357980 Spinosyn A and spinosyn D interfere with the
nicotinic acetylcholine receptors and the y-aminobutyric acid
gated chloride ion channels in head lice, thereby provoking
neuronal hyperexcitation and involuntary muscle contraction,
leading to neuromuscular fatigue and paralysis,”*-8 which
prevents the head lice from feeding with resultant death of the
head lice.?® Spinosad (0.9%) suspension contains 10% benzyl
alcohol as a vehicle and is both pediculicidal and ovicidal.*28
The suspension should be applied to cover the whole scalp
and dry hair, left for 10 minutes, and then thoroughly rinsed
with warm water to completely remove the suspension.'
Retreatment is only necessary if live lice are still seen after

7 days of treatment.’>'* Spinosad (0.9%) suspension should
not be used in children younger than 6 months of age or
mothers who are breastfeeding because the product contains
benzyl alcohol.”®8 In general, the product is well tolerated
and has a favourable safety profile.8%81 Side effects include
irritation and erythema at the site of application.* Spinosad
(0.9%) suspension is a convenient and effective treatment for
pediculosis capitis.2' Stough et al. conducted two identically
designed, multicentre, investigator/evaluator-blinded,
randomized, parallel-group, phase lll trials on 1,038 children
(558 and 480 children, respectively, in the two studies) aged

6 months and older with active head lice infestation, comparing
the efficacy of 0.9% spinosad suspension without nit-combing
to 1% permethrin with combing.?2 The authors found that
84.6% of children in study 1 and 86.7% of children in study 2
treated with spinosad were lice free versus 44.9% and 42.9% of
children treated with permethrin in each of the two studies,
respectively (p<0.001). Most children treated with 0.9%
spinosad suspension required only one application versus most
permethrin-treated children required two applications. It is
difficult to conclude from these two studies that spinosad is
more effective than permethrin.®3 Well-controlled randomized
clinical trials are needed to confirm the findings of these two
studies. Cost can be a limiting factor for some patients who
would like to use spinosad rather than permethrin as the
former is considerably more expensive.

Topical ivermectin

Ivermectin lotion, an anthelmintic agent, was approved by the
FDA in February 2012 for the treatment of pediculosis capitis in
children 6 months or older.? lvermectin, a fermentation product
of the soil-dwelling actinomycete Streptomyces avermitilis,
works by binding to the glutamate and y-aminobutyric acid
gated chloride ion channels in nerve and muscle cells of head
lice with resulting increase in the chloride ion permeability of
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nerve and muscle cells, leading to hyperpolarization, flaccid
paralysis of nerves and muscles, and ultimate death of the head
lice.>8* Although topical ivermectin is not ovicidal, nymphs
hatched from treated eggs are not able to feed because of
paralysis of the pharyngeal muscles and are therefore not
viable.? As such, only one application of ivermectin 0.5% lotion
is needed and wet combing is not required.84-8 lvermectin
0.5% lotion is applied in sufficient amounts to saturate the scalp
and entire length of dry hair and then rinsed off with water
after 10 minutes.?”8 Overall, ivermectin 0.5% lotion is effective,
safe, easy to administer and well tolerated.88-%0 Side effects

are uncommon and include xerosis, dandruff, erythema and
burning sensation of the skin, eye irritation, ocular hyperaemia,
and conjunctivitis.*”> The product, however, is expensive and
requires a prescription. Resistance to ivermectin is rare but has
been reported.”!

Lindane

Lindane (y-hexachlorocyclohexane) inhibits y-aminobutyric
acid receptor, thereby leading to neuronal hyperstimulation
followed by respiratory paralysis, and ultimate death of the
head lice.>%’ Traditionally, the 1% lindane shampoo is applied
to dry hair and left on for 10 minutes, whilst the 1% lindane
lotion is left on overnight before being rinsed off over a

sink rather than in a shower and with warm rather than hot
water.”®> Because of the low ovicidal activity of lindane,
repeat application of the product in 7-10 days is
recommended to eradicate any newly hatched lice.”* The
product is no longer considered acceptable therapy for
pediculosis capitis because of its potential for bone marrow
suppression and neurotoxicity.®?° The product was taken off
the US market in 2003 and subsequently has been banned in
many countries.*®

Abametapir

Abametapir, through chelation of zinc, copper and iron, can
inhibit various metalloproteinases that are critical in louse

egg development, egg hatching and louse survival.>692-94

As such, abametapir is both pediculicidal and ovicidal. In
addition, abametapir 0.74% lotion contains benzyl alcohol,
which enhances its ovicidal effect.'® Generally, only one
treatment is necessary.®* The 0.74% abametapir lotion is
applied to the scalp and dry hair and left on for 10 minutes
and then rinsed off with warm water.!® The product has a
favourable safety profile and is well tolerated.”?-24 Side effects
include mild scalp erythema, burning sensation, rash and
contact dermatitis at the site of application.®>-°4 As the product
contains benzyl alcohol, it should not be used in infants
younger than 6 months of age.'® At present, the product is not
commercially available.

Benzyl alcohol

Benzyl alcohol 5% lotion is a non-neurotoxic pediculicide

that kills head lice by asphyxiation.?® The medication prevents
head lice from closing their respiratory spiracles.3’ The mineral

oil-containing vehicle then obstructs the lice’s airways

and causes the lice to asphyxiate. A sufficient amount of
benzyl alcohol 5% lotion should be applied to the entire

scalp and dry hair and rinsed off with water after 10 minutes.'
As benzyl alcohol 5% lotion has no ovicidal activity, treatment
should be repeated in approximately 9 days.”> Side effects
include transient irritation, pruritus, erythema, pyoderma

and numbness at the application site." The medication is

safe to use in children 6 months or older and is not
contraindicated during pregnancy.®® Use of benzyl alcohol-
containing products in neonates has been associated with
neonatal gasping syndrome.*?” Because of the mechanism of
action, resistance to benzyl alcohol 5% lotion is highly unlikely
to develop.®

Dimethicone

Dimethicone (also spelled as dimeticone) 4% lotion is a
non-toxic, silicone-based pediculicide based on 4% high
molecular weight dimethicone in a cyclomethicone base.>>°
Presumably, dimethicone works by coating the cuticle of
the head lice, thereby sealing their spiracles and blocking
the trachea with resultant suffocation of the head lice.?*°¢

In addition, dimethicone disrupts the ability of head lice to
manage water, resulting in osmotic stress and rupture of
internal organs.”®%” Given the various modes of action, no
resistance to dimethicone is expected.'>?* Dimethicone 4%
lotion is applied to a dry scalp, massaged into dry hair until
saturated, and rinsed off in 10 minutes.''2 A second
application 8-10 days later is recommended in order to kill
newly hatched nymphs.'® Dimethicone 4% lotion has been
shown to be effective for the treatment of pediculosis
capitis and has a favourable safety profile in children

>2 years of age.?®1%4 A 2020 meta-analysis of 17 trials
(n=2005) showed that occlusive agents such as dimethicone
may be superior or equally efficacious as neurotoxic
pediculicides.'®> Dimethicone 4% lotion is non-toxic and not
absorbed through the skin. As such, it has very few side
effects. It is a pediculicide of choice especially in areas where
resistance to permethrin and pyrethrin formulated with
piperonyl butoxide is high.'93 Dimethicone is in popular use
in Europe.® A drawback of dimethicone is its flammability.'*
As such, contact with any potential source of fire (e.g. burning
cigarette, curling iron, hairdryer) should be avoided during
treatment."”

Isopropyl myristate

A 50% isopropyl myristate in cyclomethicone or
decamethycyclopentasiloxane solution is a therapeutic

option for the treatment of pediculosis capitis.?*'% The
compound works by dissolving the waxy layer that covers the
cuticle of the louse exoskeleton, leading to uncontrollable
water loss through the cuticle with resultant dehydration and
ultimate death of the louse.>%1%7> The product is applied to dry
hair and scalp and rinsed off with warm water after

10 minutes.!® Repeat application in 7 days is recommended.!°
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Because of the physical mode of action, resistance is not
expected to develop.'% The product may cause local
irritation, especially if contact with the eyes occurs.'®

The use of 50% isopropyl myristate in cyclomethicone or
decamethylcyclopentasiloxane solution is not recommended
in children younger than 4 years of age.'®

1,2-Octanediol

1,2-Octanediol, also known as caprylyl glycol, works by
dissolving cuticular lipids on the head lice, thereby

impairing the capability of the cuticle of the head lice to
prevent water loss through evaporation, with resultant
dehydration and death of the organism.'* It has been shown
that topical application of 1,2-octanediol is efficacious for the
treatment of pediculosis capitis.'”’~11° Unfortunately, data on
the efficacy of 1,2-octanediol for the treatment of pediculosis
capitis are scarce and safety and tolerability have not been
sufficiently documented.

Oral agents

Oral ivermectin

Oral ivermectin given as a single dose of 200-400 pg/kg,
with a second dose given in 7-10 days have been shown to
be effective for the treatment of pediculosis capitis."'~"6 The
medication is an option for the treatment of difficult-to-treat
or resistant cases of pediculosis capitis.®'12116 Generally, the
medication is well tolerated.' Adverse events are
uncommon and include headache, nausea, vomiting,
diarrhoea, impetigo, abnormal tendon reflexes, seizure and
coma.l>116 As ivermectin may cross the blood-brain barrier
in young children and block essential neural transmission,
oral ivermectin should not be used during pregnancy/
breastfeeding® and in children weighing less than

15 kg as per recommendations of the American Academy

of Pediatrics.!

Trimethoprim/sulfamethoxazole

Oral trimethoprim/sulfamethoxazole (trimethoprim

10 mg/kg/day and sulfamethoxazole, 50 mg/kg/day in two
doses) for 10 days has been shown to be effective for the
treatment of pediculosis capitis.* Presumably, the medication
works by killing the symbiotic bacteria in the intestine of the
head louse with the resultant inability to synthesize vitamin B,
which is essential for the survival of the louse.*'* Alternatively,
the medication may have a direct toxic effect on the head
louse.* Side effects associated with the use of trimethoprim/
sulfamethoxazole include nausea, vomiting, abdominal pain,
diarrhoea, skin rash and, rarely, neutropenia, haemolysis, renal
impairment, and Stevens—Johnson syndrome.*'* It has been
shown that a combination of trimethoprim/sulfamethoxazole
and 1% permethrin is more effective for the treatment of
pediculosis capitis than trimethoprim/sulfamethoxazole or 1%
permethrin when used alone.'” Treatment with trimethoprim/
sulfamethoxazole should be reserved for cases not responsive
to treatment with appropriate topical pediculicides.’”

Physical methods

Mechanical removal

Because none of the pediculicides is 100% ovicidal, manual
removal of nits and head lice by combing wet hair (‘wet
combing’, otherwise known as ‘bug busting’) with a fine-tooth
comb (tooth spacing less than 0.3 mm apart) is an alternative
to pediculicides.”’®120 The hair can be made wet with water,
oils (e.g. olive oil, petroleum jelly), shampoo or conditioner.*>

It is advisable to comb hair section by section, from root to

tip of the hair, removing eggs and lice.”? Combing should be
performed until no lice is found in each session, which may
take up to half an hour. The process is tedious and has to be
repeated every 3-4 days for a minimum of 2 weeks after any
session in which a louse is found.*> As wet combing is not as
effective as a pediculicide, it should not be used as the sole
intervention for the treatment of pediculosis capitis in the
general population.'?'22 Nevertheless, wet combing should be
considered in the treatment of pediculosis capitis for children
younger than 2 years, pregnant women, nursing mothers, and
patients with an open wound on the scalp.'”?2 Wet combing
should also be considered if parents prefer not to use a
pediculicide on their child.?? A recent study showed that wet
combing combined with the use of 1% permethrin shampoo can
increase the success rate in the treatment of pediculosis capitis.®”

Hot air

Hot/heated air, through the mechanism of desiccation, has
been suggested for the treatment of pediculosis capitis.'® In
one study, the use of ‘LouseBuster’, a custom-built machine,
to deliver heated air at the scalp of infested individuals for
30 minutes, resulted in 80% mortality of the lice and

98% mortality of eggs.'?3 As the study was unblinded and
the patient number was small, well-designed, large-scale,
randomized, controlled studies trials are necessary to provide
more information on the efficacy and safety profile of
hot/heated air in the treatment of pediculosis capitis. Until
then, such treatment cannot be recommended.

Hair shaving

Whilst shaving the head may be an effective way to get rid of
the head lice and eggs,3%'?* the procedure is not recommended
because it can be emotionally traumatic to the child and
distressing to the parents.#12>

Alternative and complementary therapies

In some cultures, alternative and complementary therapies

are popular for the treatment of pediculosis capitis. Occlusive
agents, such as mayonnaise, butter, tub margarine, olive oil,
petroleum jelly and Vaseline, have been used for the treatment
of pediculosis capitis with the hope that these agents may
suffocate the head lice.' The product is massaged on the
entire surface of the scalp and hair, left overnight with a shower
cap, and washed with a shampoo for the next several days

to remove the residue.”> These products are messy and most
have not been scientifically evaluated. Further studies on their
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effectiveness have yielded conflicting results.'? As such, the use
of these products cannot be recommended unless future well-
designed studies show otherwise.

Topical application of essential oils, such as tea tree oil

(also known as melaleuca oil), lavender oil, lemongrass oil,
eucalyptus oil, safflower oil, coconut oil, soya oil, clove oil,
bergamot oil, andiroba oil, ylang-ylang oil, zingiberaceae oil,
petroleum-derived mineral oil, and aerial parts of Origanum
species-derived oil, has been used in traditional medicine for
the treatment of pediculosis capitis with varying results.127-136
Because of the variability of the constituents of essential

oils, the results might not be reproducible. Adverse events
associated with topical application of essential oils include
local irritation and allergic contact dermatitis.?> Accidental
ingestion of essential oils may lead to aspiration pneumonia,
gastrointestinal upset, hepatic dysfunction, muscle weakness,
slurred speech, drowsiness, ataxia, seizures, and, rarely,
death.'>'37 The efficacy and safety of essential oils have not
been subjected to well-designed, vigorous, therapeutic

trials. At present, the use of essential oils for the treatment of
pediculosis capitis cannot be recommended because of a lack
of information regarding their efficacy and safety.

In some cultures, home remedies for the treatment of
pediculosis capitis include paste of bitter almonds, neem seed
extract, powdered seeds of custard apple, alum paste, tobacco
paste, emulsion of soap-nut, grapefruit extract, vinegar, and
herbal shampoos based on native plants (Phyllanthus emblica,
Acorus calamus, Zanthoxylum limonella).*8-'4! Available data on
the efficacy and safety of these products are very limited. As
such, their use for the treatment of pediculosis capitis cannot
be recommended.

A recent study showed that the use of physical treatments and
carrier oils such as bitter almond and olive oil increased the
success rate of 1% permethrin shampoo for the treatment of
pediculosis capitis.'*? Well-designed, large-scale, multicentre,
randomized, placebo-controlled trials are needed to confirm or
refute this finding.

Prevention

All household members and close contacts should be
thoroughly examined for evidence of infestation and treated
concurrently if infested to break the cycle of re-infestation. 413
Bedmates should be treated prophylactically even if they do
not have an identifiable viable live louse or louse egg.”>' It is
advisable to disinfect bedding and personal hair care items.>

Combs and hairbrushes should be soaked in hot water or
treated with pediculicides.”® Bed linens, pillowcases, headgear,
clothing, and towels used by an infected person within 2 days
prior to treatment should be laundered in hot water (water
temperature >50°C) or dry cleaned on high heat for at least

30 minutes.'*3144 Disinfecting furniture with a pediculicide is not
recommended.' The child care facility or school should be
notified so that additional cases can be detected and treated.
The 'no nits’ policies, which exclude children with pediculosis
capitis from school, have no scientific basis and are not
recommended."?4146 The child should be allowed to return to
school or child care facility after proper treatment, even if nits
are still present.'>'% The child should be taught not to share
personal items such as comb and brushes with others and not
to have close, direct head contact with others.>'44

Prognosis

Pediculosis capitis is largely harmless.*? The prognosis is
excellent. Most patients respond to treatment with topical
pediculicides.?° Treatment failure may result from non-
compliance, inappropriate or inadequate treatment (for
example, exposure time too short, incorrect application, too little
of pediculicide applied, uneven application of pediculicide, and
application of pediculicide to wet rather than dry hair), lack of
ovicidal activity or residual killing properties of the pediculicide,
reinfestation, and drug resistance to the pediculicide.'”307>

Conclusion

Pediculosis capitis remains a common chronic problem

in children, particularly those between 3 and 12 years of

age. Physicians involved in the care of children should be
knowledgeable about pediculosis capitis and its treatment.
They should select treatments that are safe, effective, ease to
apply, tolerable, and inexpensive. Permethrin 1% and pyrethrin
formulated with piperonyl butoxide are inexpensive and readily
available over the counter, and are therefore pediculicides

of choice for children 2 years and older when resistance to
these products is not suspected. When resistance to these
products is suspected based on local levels of resistance or
when treatment with these products fails despite their correct
use and reinfestation does not seem to be responsible, other
topical treatment options include malathion, benzyl alcohol,
dimethicone, spinosad, and ivermectin. Oral ivermectin or
trimethoprim/sulphamethoxazole is a treatment option for
patients who do not respond to appropriate topical treatment.

Key practice points

developing countries.

e Pediculosis capitis is a common human parasitic infestation in childhood and is endemic both in developed and

e Itching of the scalp is the most common and often the sole symptom of pediculosis capitis.
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¢ The gold standard for diagnosing pediculosis capitis is detection of a live louse or nymph on the scalp or viable egg on
the scalp hair.

e Treatment of pediculosis capitis is recommended for all individuals with an active infestation.

e Topical permethrin and pyrethrin formulated with piperonyl butoxide are the pediculicides of choice in areas where
resistance to these products is low.

e Resistance to pediculicides especially those with a neurotoxic mode of action is another concern which may limit the use
of some of these pediculicides.

e Other topical treatment options include malathion, benzyl alcohol, dimethicone, spinosad and ivermectin.

e Wet combing should be considered for children younger than 2 years.

e Oralivermectin and trimethoprim/sulfamethoxazole should be reserved for patients who do not respond to appropriate
topical pediculicides.
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