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Abstract

Background: We conducted a study to evaluate efficacy and safety of dimeticone 4%, a lotion with no conventional
insecticide activity, to cute lice infection and to prevent spread of infestation/reinfestation by prophylaxis of class-
mates.

Methods: The study is carried out between April 2008 and June 2008 in Petranova International Institute in Rome. A
total of 131 children, aged 3 to 13 years (median age: 7 years) were included in the study. All participants received
treatment with dimeticone 4% that was applied both to children with the infestation, to cure it, and to all classmates,
to prevent the spreading of the infestation. They have been controlled after 7 and 30 days from the application of di-
meticone.

Results: At baseline we found a positivity of lice infestation in 23/131 children (17.6%), whereas 108/131 (82.4%)
children wete free from lice. After 7 days of treatment with dimeticone 4%, 7/23 (30.4%) positive children still had
lice infestation, with a cure rate of 69.6% (16/23). At 30 days 26/131 children (19.9%) were infested: 15 children were
lice free at baseline whereas 11 had lice at both evaluations; the cute rate amounted to 52.2% (12/23). The reinfesta-
tion rate (percentage of positive children that showed negativity at baseline) was 5.3% (7/131) at 7 days and 11.5%
(15/131) at 30 days.

Conclusion: The lower reinfestation rate showed in our trial suggests that this approach could be effective in reduc-
ing spreading of head lice in small communities. More studies are needed to confirm our findings.
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Introduction

Infestation with lice, or pediculosis, is a wide-
spread public health problem that affects people
of all socio-economic backgrounds and ages,
even though infection occurs primarily in chil-
dren of school age (1). The condition has a
strong impact on non-attendance at school and at
work and if left untreated it can lead to inflamma-
tion and secondary infections (1). There is now
strong evidence of the emergence of strains of
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lice resistant to common pediculicides that leads
to the failure to eradicate the infection in some
patients and to an increased prevalence of pedi-
culosis in many countries (2,3). It is important,
however, to recognize that much treatment fail-
ure may result from reinfestation from an un-
treated classmate or follow the application of an
inadequate quantity of pediculocide or an im-
proper duration of treatment. Thus it is necessary
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to evaluate a new approach to treat head lice
aimed to prevent reinfestation after cure.
Treatment of lice infection is based on topical or
oral drugs, physical agents and wet combing. The
literature is reach of studies on efficacy of topical
agents but the elevated rate of failure of this
drugs leads to test the efficacy of new drugs (4).
Among physical agents dimeticone lotion is a
therapy for lice infestation and it seems less irri-
tant than other treatments (2). Dimeticone be-
longs to topical non-neurotoxic agents and it is
used also for the treatment of infant colic (4). In
its class it was the first successful treatment for
lice infestation in the UK. The main action of
dimeticone seems to be coating the lice causing
disruption of their ability to manage water; other
proposed mechanism is the airway obstruction
and suffocation (4).

In this study, we conducted a study to evaluate
efficacy and safety of dimeticone 4%, a lotion
with no conventional insecticide activity, to cure
lice infection and to prevent spread of infesta-
tion/reinfestation by prophylaxis of classmates.

Materials and Methods

The study is carried out between April 2008 and
June 2008 into Petranova International Institute
in Rome. A total of 131 children, aged 3 to 13
years (median age: 7 years) were included in this
open prospective study and received treatment
with dimeticone 4% lotion. Characteristics of age
and presence/absence of lice at baseline are
shown in Table 1. The study was performed in
Petranova International Institute in Rome. First
data collected were about age and previous use of
pediculicides.

Table 1: Presence/absence of lice at baseline

Presence of lice AlboEnEs oif

Age o lice
(years) c(lfi)lz)lf;lu) (% of all Toral
children)

3-5 6 (4.6) 34 (25.9) 40
6-10 8 (6.1) 53 (40.5) 61
11-13 9 (6.9) 21 (16) 30
Total 23 (17.6) 108 (82.4) 131
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Investigators had been previously trained to per-
form hair examination by the means of a plastic
detection comb, in accordance with a standard
protocol.

The children of every classroom were evaluated
in order to establish the presence or absence of
head lice. Informed assent procedures were fol-
lowed and all eligible children whose parents had
signed informed consent were included in the
study. We included children that had not under-
went any treatment for pediculosis in the previous
two weeks and whose curators assured not to use
any other head louse treatment during the trial.

We excluded any children who had taken trime-
thoprim/sulfamethoxazole (TMP-SMX) or TMP
alone during the four weeks preceding the study
or who were taking the same antibiotics at mo-
ment of evaluation.

All participants that met inclusion criteria re-
ceived treatment with dimeticone 4% that was
applied both to children with the infestation, to
cure it, and to all classmates, in order to prevent
the spreading of the infestation.

We have so performed an open prospective study
of the effectiveness and tolerability of dimeticone
4% on lice infection. In particular we evaluated
its effectiveness at reducing reinfestation when
used not only on infected children but also on
their classmates.

Treatment was carried out at home. All the carers
of children included in the study were provided
with dimeticone 4%, supplied in 100 ml glass
bottles, and with 30 ml bottles of a non-medi-
cated shampoo. They were also instructed to ap-
ply the product accurately, following appropriate
instructions of use. It had to be accurately applied
to dry hair and scalp at least one hour before go-
ing to bed (to let it begin to evaporate), paying
attention to cover carefully the whole head. Then
it had to be left for 8 hours/overnight and at
morning it had to be washed off using the sham-
poo provided and rinsed with water. The same
regimen had to be repeated seven days after the
first application.

Moreover, according to directions provided by
the Cochrane review, parents were warned not to
remove lice by combing after the treatment (1).
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We fixed two end points: after 7 and 30 days
from the first application of dimeticone. Investi-
gators have rated patients through using plastic
detection combs. The first end point was chosen
to allow sufficient time for the treatment to be
effective, the latter to enable any reinfestation to
occut.

Results

At baseline we found a positivity of lice infesta-
tion in 23/131 children (17.6%), whereas
108/131 (82.4%) children were free from lice.

At the first control, after 7 days of treatment with
dimeticone 4%, 7/23 (30.4%) children had still
lice infestation, 16/23 (69.6%) children were lice
free with a cure rate (percentage of children
cured) of 69.6% (16/23). Moreover at 7 days we
found lice in 7 children that were negative at
baseline increasing total positivity to 14/131 chil-
dren (10.7%); this might be an indicator of rein-
festation (Table 2).

Table 2: Presence/absence of lice at I control (7 days)

Presence of lice Absence of lice

Age (% of all (% of all Total
(years) children) children)

3.5 2 (1.5) 38 (29) 40
6-10 4(3.1) 57 (43.5) 61
11-13 8 (6.1) 22 (16.8) 30
Total 14 (10.7) 117 (89.3) 131

At 30 days 26/131 children (19.9%) were infested:
15 children were lice free at baseline whereas 11

had lice at both evaluations; the cure rate
amounted to 52.2% (12/23) (Table 3).

Table 3: Presence/absence of lice at II control (30

days)
Ace Presence oflice Absence of lice
gr (% of all (% of all Total

(1) children) children)

3.5 32.3) 37 (28.2) 40
6-10 14 (10.7) 47 (35.9) 61
11-13 9(6.9) 21 (16) 30
Total 26 (19.9) 105 (80.1) 131
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The reinfestation rate (percentage of positive
children that showed negativity at baseline) was
5.3% (7/131) at 7 days and 11.5% (15/131) at 30
days.

Discussion

Louse infestation affects, each year, about 6 to 12
million people, mainly children, in the United
States and a high prevalence is reported also in
other countries (Israel, France, United Kingdom,
Denmark, Sweden, Australia and Italy) (3).

A major concern consists in the rapid increase in
insecticide resistance. From personal observation,
Canyon and Speare report a significant increase
in resistance to common pediculicides that
brought in 2003 to an ineffectiveness of chemical
head lice treatments in controlling the infection
(80% resistance to permethrin and 30% resis-
tance to malathion-containing products) (5). Fur-
thermore, reinfection is common even with treat-
ments that prove successful if associates of the
treated person are not treated concurrently. This
occurrence is particularly frequent in small com-
munities, as schools, where people are in close
contact for long time.

With regard to this aspect of the issue, many of
these communities adopt precautionary measures
consisting of keeping children with nits in, result-
ing in school absenteeism and in psychological
and social problems for children and their fami-
lies. In 1998, 12 to 24 million days of school were
lost secondary to no-nit policies.

Head lice have also important economic implica-
tions, in terms of both direct and indirect costs.
Direct costs refer strictly to treatment expenses
whereas indirect costs account for lost wages,
school or nursing home monitoring programs
and education programs designed to reduce infes-
tation. Even though no formal pharma-
coeconomic studies of such costs have been pub-
lished, it is estimated that combined direct and
indirect costs may be as high as $1 billion per
year (6).

In the space of last decades, many different insec-
ticides have been studied to find a proper treat-
ment for this infection and to overcome rising
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resistances. Traditional pharmacological therapies
have focused on 1 or 2 courses of various ovo-
cidal and pediculicidal topical therapies. Nowa-
days the American Academy of Paediatrics rec-
ommends permethrin 1% as first-line treatment
for head lice (7).

There are different main aspects we must weigh
when considering a treatment, such as: applica-
tion instructions, safety and toxicity, mechanism
and prevalence of resistance.

One of the first pediculicides used was lindane,
an organochloride with properties similar to di-
chlorodiphenyltrichloroethane ~ (DDT)  that
showed a potent effect but was withdrawn be-
cause of its unfavourable safety profile (8).
Afterwards pyrethroids (permethrin and pyre-
thrins) have been developed and are the principal
pediculicides available in the United States nowa-
days. They show a good safety profile for occa-
sional use but resistance is widespread and in-
creasing (9-11). This phenomenon brings families
to a recurring use of these products that may
pose a great risk of direct or cumulative toxicity.
An other widely used organophosphate insecti-
cide is malathion, which is sold in a formulation
comprising also isopropyl alcohol and terpineol.
Such product has proven to be very efficacious,
even superior to permethrin, but efficacy is at-
tributed to the triple formulation. Unfortunately,
some misconceptions about the safety of
malathion in an isopropyl alcohol vehicle, nega-
tive publicity and statements about its toxicity
caused it lot of unpopularity. Nevertheless its
safety and efficacy have been well documented
(12). The United Kingdom Committee on Safety
of Medicine stated that “there is no evidence to
suggest that serious systemic adverse reactions
are associated with topical malathion”. Unfortu-
nately resistance to malathion also has been
widely reported (13,14).

Meinking et al. recently reported a significant re-
duction of the efficacy rate of common over the
counter pediculicides in the United States com-
pared with rates described only 2 years ago (15).
Such resistance to common agents, proven in
many countries all over the world (16-18), has
spurred the search for new alternative treatments.
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Two possible options are represented by oral
drugs such as ivermectin and TMP-SMX (12, 19).
Ivermectin is a lactone with pediculicidal effect
only. Its efficacy is limited by the fact that we still
don’t know the rational dosing needed in lice in-
fection and that three treatment course are neces-
sary. Moreover its use is contraindicated in chil-
dren who weigh <15 kg, because it can cross the
blood brain barrier and it has not been approved
by the Food and Drug Administration (FDA) for
the treatment of head lice infestation (7). No re-
sistance has been reported to date (9,12,19).

As ivermectin, TMP-SMX is not ovocidal. Its
mechanism of action is not clearly known yet,
since studies show different results and hypothe-
sis. Its efficacy is controversial, since Hipolito et
al. study shows significant benefit (20) while Sim
et al. report no benefit by its use (21). Because of
its rare but important side effects (toxic epider-
mal necrolysis, Stevens-Johnson syndrome, aplas-
tic anemia and blood dyscrasias) and of its uncer-
tain efficacy, TMP-SMX is not recommended as
first line therapy, as suggested in last international
guidelines (3).

Nonpharmacologic approaches involve occlusion
therapy (vinegar, mayonnaise, petroleum jelly,
butter and other similar substances submersion),
essential oils, nit combing, hot air and hair re-
moval. Even though some studies show little effi-
cacy of these treatments, none of them have been
approved and they are listed as “Treatments not
recommended” in the international guidelines (3).
Shaving the head is not recommended because of
its psychological consequences on children.
Moreover its efficacy has never been proved and
is only anecdotal. Goates et al. report a significant
efficacy of hot hair treatments, but their results
vary widely (efficacy 10%-80%) and there are no
comparisons with standard methods (22). Canyon
and Speare compared several botanical and syn-
thetic substances to clarify their value and found
out that none of them showed sufficient preven-
tative efficacy to be approved (5). With regard to
nit combing as monotherapy numerous studies
and observations prove its success rates to be far
from perfect. In 2000 Roberts et al. compared
wet combing with malathion and showed that
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malathion was twice as effective as combing (23).
On the contrary Hill et al. report a significant ef-
fectiveness of “Bug Buster kit” (wet combing
with conditioner) (24). In their randomised trial it
proves to be four time more effective than com-
mon pediculicides, with a cure rate of 57% versus
13% of pediculicides. However it must be noted
that this study was conducted in the United
Kingdom, where resistance to common pediculi-
cides is very high. Beside its efficacy, to be effec-
tive nit combing must be performed for 30 min-
utes everyday or every second day, which is not
practical and is criticised as unfeasible. Therefore
the International guidelines recommend that
“combing should always be an integral part of
any pediculicidal treatment in order to remove
live and dead lice, eggs and nits” (3). Moreover,
combing has proven to be more effective than
visual inspection for diagnosis of head louse in-
festation (25,20).

With regard to resistance it is important to notice
that every country may have its particular strain of
head lice with its peculiar resistances, because of
different courses of natural selection and variation
among every population. This evidence leads to
the necessity of performing trials to assess efficacy
of various treatment protocols in each country.
We performed a trial to assess efficacy of a new
treatment protocol based on a new pediculicidal
agent: dimeticone. This is an insecticide-free lo-
tion with a silicon solvent that has been specifi-
cally created for head louse treatment and has
shown a high in vitro efficacy (27). It acts by im-
mobilising lice that are left coated by a layer of
dimeticone as solvent evaporates and die (28).
Therefore its action is exclusively physical and it
is not absorbed transdermally. These features are
responsible of its safety and no adverse events
were reported in our trial, showing that it can be
applied many times with a very low risk of ad-
verse events. No resistant strains to dimeticone
have been reported to date. We selected dimeti-
cone on the basis of data regarding its efficacy, its
non-toxicity and on the basis of increases resis-
tance of lice to other drugs.

A singe-blind randomised controlled study was
performed by Burgess et al. to compare the effi-
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cacy of dimeticone versus phenothrin. This trial
shows that the two agents are equivalent to
within 20%, proving that dimeticone is effica-
cious at treating head louse infestation (2). In a
second randomised, controlled, assessor blind
trial Burgess compared dimeticone 4% versus
malathion 0.5% and showed that dimeticone is
significantly more effective than malathion (with
a cure rate of 76.9% versus 34.5%) (29). Other
randomised controlled trials, performed in Tur-
key and Brazil, proved the high efficacy of di-
meticone lotion (30,31).

Our study evaluates the efficacy of this new treat-
ment, especially in preventing reinfestation, by
the application of dimeticone 4% lotion both to
infested children and to their negative classmates.
To our knowledge, this is the first study that eva-
luates prophylaxis of classmates to prevent rein-
festation. At 7 days we found an efficacy rate of
09.6% that decreased, at 30 days, to 52.2%. The
reduction in the cure rate at 30 days and the find-
ing of lice in 15 previously negative children are
indicator of the reinfestation. Our reinfestation
rate amount to 5.3% at 7 days and 11.5% at 30
days. Heukelbach et al. showed higher reinfesta-
tion rate at 7 days, both in the dimeticone (33.3%
- 24/72) and in permethtin groups (18.6% -
13/71) (31). In the light of these results it is
mandatory promote other studies to obtain more
encouraging results.

Conclusion

The lower reinfestation rate showed in our trial
suggests that treatment with dimeticone 4%
could be effective in reducing spreading of head
lice in small communities. More studies are need-
ed to confirm our findings.
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