Lice and Scabies: Treatment Update
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Pediculosis and scabies are caused by ectoparasites. Pruritus is the most common presenting symp-
tom. Head and pubic lice infestations are diagnosed with visualization of live lice. Nits (lice eggs or
egg casings) alone are not sufficient to diagnose a current infestation. A “no-nit” policy for return
to school is not recommended because nits can remain even after successful treatment. First-line
pharmacologic treatment for pediculosis is permethrin 1% lotion or shampoo. Newer treatments are
available but costly, and resistance patterns are generally unknown. Noninsecticidal agents, including
dimethicone and isopropyl myristate, show promise in the treatment of pediculosis. Extensive envi-
ronmental decontamination is not necessary after pediculosis is diagnosed. In adults, the presence of
pubic lice should prompt an evaluation for sexually transmitted infections. Body lice infestation should
be suspected in patients with pruritus who live in crowded conditions or have poor hygiene. Scabies in
adults presents as a pruritic, papular rash in a typical distribution pattern. In infants, the rash can also
be vesicular, pustular, or nodular. First-line treatment for scabies is permethrin 5% cream. Clothing and
bedding of persons with scabies should be washed in hot water and dried in a hot dryer. Counseling
regarding appropriate diagnosis and correct use of effective therapies is key to reducing the burden
of lice and scabies. (Am Fam Physician. 2019;99(10):635-642. Copyright © 2019 American Academy of

Family Physicians.)

Pediculosis and scabies are caused by ectoparasites.
Pruritus is the most common presenting symptom with
both conditions. Determining the specific etiology of pru-
ritus based on history and physical examination findings is
important. Lice in particular may be overdiagnosed by anx-
ious patients and treated using over-the-counter medications
without an office evaluation.' Seeking an appropriate clinical
diagnosis may help reduce treatment-resistant lice. Although
the diagnosis of pediculosis and scabies has not changed sub-
stantially, there are new developments in treatment since this
topic was previously covered in American Family Physician.**

Pediculosis

Lice are obligate, blood-sucking parasites that can infest the
human head (Pediculus humanus capitis; Figure I°), body
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afp/2019/0515/p635-s1.html.

(Pediculus humanus corporis), and pubic region (Phthirus
pubis; Figure 2). Body and head lice are approximately 1 to
3 mm long, about the size of a sesame seed, and are flattened
dorsoventrally. The pubic louse is much shorter. Because lice
cannot jump or fly, transmission requires close contact.’
The female louse can survive for up to one month on the
scalp and lay up to eight to 10 eggs per day at the skin-hair
junction. The eggs hatch and mature into adults in 20 days.'
Viable eggs may be difficult to see but can be found attached
to the base of hairs. The yellow to white empty egg casings
are easier to visualize.

CLINICAL PRESENTATION

The pruritus associated with pediculosis is a delayed hyper-
sensitivity reaction, which may take four to six weeks to
develop after the first exposure, with future exposures
resulting in pruritus within one to two days.' Intense pru-
ritus leads to scratching, with subsequent excoriations and
possible secondary cellulitis.

DIAGNOSIS

Head lice infestation is diagnosed by finding at least one live
louse on visual inspection.! Visualization can be improved
by using a bright light and magnifying lens, and by combing
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

Evidence
Clinical recommendation rating References =~ Comment
A “no-nit” policy is not recommended for schools  C 1,8 U.S. and Canadian consensus guidelines based
and day cares because nits alone do not indicate on basic knowledge of the lice life cycle
an active infestation. Children should not be kept
out of school during treatment, even with active
infestation, because the likelihood of transmission
is low, and this can result in significant absences.
Permethrin 1% lotion or shampoo (Nix) is first-line  C 18 U.S. consensus guidelines balancing effective-
treatment for pediculosis. Alternative treatments ness and toxicity
should not be used unless permethrin fails after
two treatments.
Nonovicidal therapies for pediculosis should be C 1,8,19,20 U.S.and Canadian consensus guidelines based
applied twice, seven to 10 days apart, to fully on basic knowledge of the lice life cycle
eradicate llce: Some authgrs postulate. that '_chree Inappropriate retreatment may result in resis-
treatments with permethrin or pyrethrins might tance and lack of treatment effectiveness
be most effective.
Scabies should be considered in patients with a © 27,29-31 U.S. and European consensus guidelines
pruritic, papular rash in the typical distribution based on epidemiologic data and case studies
and pruritus in close contacts. The classic bur-
rows in webs and creases may not be present.
Oral ivermectin (Stromectol) should be reserved C 10, 31 Guidelines using consensus agreement in area

for patients with scabies who do not improve with
permethrin 5% cream (Elimite).

of little clinical research

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.

org/afpsort.

the hair with a lice comb (fine-toothed comb available at
most drug stores that is also known as a nit comb) and exam-
ining the comb teeth.® Lice are commonly found behind the
ears and on the back of the neck. When lice are found in one
family member, the entire family should be examined.

Physicians should not initiate therapy unless live lice
are observed. Finding only nits (lice eggs) on examina-
tion does not indicate current infestation. One prospective
study found that of 91 school-aged children with live lice
and/or nits, only 18% of those with nits alone and no live
lice developed an active lice infestation during 14 days of
observation.” Nits may remain on the hair for months after
successful treatment and can be confused with dandruff,
hair spray debris, or dirt particles. The American Acad-
emy of Pediatrics does not recommend “no-nit” policies at
schools and day cares because nits alone do not indicate an
active infestation. Children should not be kept out of school
during treatment, even with active infestation, because the
likelihood of transmission is low, and this can result in sig-
nificant absences."®
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Body lice should be suspected in patients with pruri-
tus who live in crowded conditions or have poor hygiene.
Because body lice lay their eggs in cloth fibers, diagno-
sis is confirmed with identification of body lice or nits in
the seams of clothing.® If pubic lice or nits are identified,
the patient should be evaluated for sexually transmitted
infections.”"

PHARMACOLOGIC TREATMENT OF HEAD LICE
Pharmacologic treatment of head lice infestation is focused
on three general mechanisms: neurotoxicity resulting in
paralysis of the lice (insecticidal treatments), suffocation via
“coating” the lice, or dissolution of the wax covering on the
exoskeleton* (Table 1***V). Insecticidal agents that are
neurotoxic to lice include permethrin 1% lotion or sham-
poo (Nix), pyrethrins 0.3%/piperonyl butoxide 4% sham-
poo (Rid), malathion 0.5% lotion (Ovide), spinosad 0.9%
suspension (Natroba), ivermectin 0.5% lotion (Sklice), and
oral ivermectin (Stromectol; off-label use). Permethrin 1% is
recommended as first-line treatment for head lice."®'
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FIGURE 1

3mm

Adult Pediculus humanus capitis (head louse). Body
and head lice are approximately 1 to 3 mm long and
are flattened dorsoventrally.

Illustration by Myriam Kirkman-Oh

Reprinted with permission from Flinders DC, De Schweinitz P.
Pediculosis and scabies. Am Fam Physician. 2004,69(2):341.
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Noninsecticidal agents that rely on suffocation or exoskel-
eton dissolution include benzyl alcohol 5% lotion (Ulesfia),
dimethicone solution (Nix Ultra, Lice MD), and isopropyl
myristate solution (Resultz; approved by the U.S. Food and
Drug Administration in May 2017 but not yet marketed in
the United States). The Canadian Paediatric Society rec-
ommends dimethicone solution and isopropyl myristate
solution as second-line agents if permethrin fails after two
treatments.®

A key to formulating an effective treatment regimen is
recognizing the effectiveness of available treatments in
destroying viable eggs because this dictates if retreatment
is necessary. Malathion, spinosad, and topical ivermectin
are considered ovicidal, and they will kill both live lice and
eggs in one treatment. Nonovicidal agents (permethrin,
pyrethrins, benzyl alcohol, dimethicone, oral ivermectin,
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FIGURE 2

Adult Phthirus pubis (pubic louse). An egg can be seen
within the body cavity. Pubic lice are much shorter
than head lice.

Reprinted from the Centers for Disease Control and Prevention’s
Laboratory Identification of Parasites of Public Health Concern.

and isopropyl myristate) typically require a repeat appli-
cation for complete eradication. Timing for nonovicidal
treatments is based on the life cycle of the louse.”” An ini-
tial application followed by a second application seven to 10
days later (nine days is optimal) should be sufficient to erad-
icate most lice. Some authors have postulated that the most
effective retreatment schedule for permethrin or pyrethrins
might be three doses, on days 0, 7, and 13 to 15.*

Resistance to permethrin and pyrethrins/piperonyl
butoxide can be significant, although the geographic dis-
tribution of resistant lice is not well-known."” Pseudoresis-
tance may be due to poor adherence, incorrect product use
(underdosing or not following directions), and reinfesta-
tion. After trials of two appropriately administered courses
of permethrin, an alternative agent should be used.®

Although lindane is available in the United States, it
should no longer be used because of neurotoxicity to
humans."*

NONPHARMACOLOGIC TREATMENT OF HEAD LICE

Wet combing for the treatment of head lice involves wash-
ing with ordinary shampoo, moistening the hair with com-
mercially available leave-in conditioner, combing with a
wide-tooth comb until detangled, and then systematically

American Family Physician 637



TABLE 1
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Pharmacologic Treatments for Head Lice

Mechanism

Treatment Ovicidal? of action Directions (per package inserts) Effectiveness
Benzyl alcohol 5% No Suffocation Apply to dry hair, leave on for 10 min- 75% to 76% of patients are
lotion (Ulesfia); utes then rinse; repeat in seven days lice free at 14 days**
prescription
Dimethicone solu- No Suffocation Spray all over dry hair, and massage until  70% to 96% of patients
tion (Nix Ultra, Lice wet; let it sit for 30 minutes, then comb are lice free at 14 days
MD); OTC into hair; leave on overnight; wash out, (study of dimethicone

and use a lice comb; repeat in eight to 100%)213

10 days
Isopropyl myristate No Exoskeleton  Apply to dry hair and scalp, leave on for 54% to 82% of patients

(Resultz); OTC+t

Ivermectin 0.5%
lotion (Sklice);
prescription

Ivermectin, oral
(Stromectol);
prescription#

Malathion 0.5%
lotion (Ovide);
prescription

Permethrin 1%
shampoo (Nix); OTC

Pyrethrins 0.3%/
piperonyl butoxide
4% shampoo or
mousse (Rid); OTC

Spinosad 0.9% sus-
pension (Natroba);
prescription

FDA = U.S. Food and Drug Administration; OTC = over the counter.

Not directly, but
lice hatched from
treated eggs die
within 48 hours

Partial

Partial

No

Yes

dissolution

Neurotoxic
to lice*

Neurotoxic
to lice

Neurotoxic
to lice

Neurotoxic
to lice

Neurotoxic
to lice

Neurotoxic
to lice

10 minutes then rinse with warm water;
repeat in eight to 10 days

Apply to dry hair and scalp, leave on for
10 minutes then rinse; one application
is sufficient

200 mcg per kg, two doses seven to
10 days apart®

Apply to dry hair until hair and scalp are
wet, allow to dry naturally, shampoo
eight to 12 hours later, rinse and use a
lice comb; repeat after seven to nine
days only if live lice are still present

Apply to damp hair, leave on for 10 min-
utes then rinse; repeat in seven days

Apply to dry hair, leave on for 10 min-
utes then rinse; repeat in seven days

Apply to dry hair, leave on for 10 min-
utes then rinse; repeat in seven days
only if live lice are present

are lice free at 14 to
21 days*?

74% of patients are lice
free at 15 days*

92% to 97% of patients
are lice free at 14 to 15
days after two doses®®

80% of patients are lice
free at 14 days?®

50% to 97% of patients
are lice free at 14 days*®/

62% to 94% of patients
are lice free (unclear time
frame)!

68% to 87% of patients
are lice free at 14 days'®

*—Estimated retail price based on information obtained at http://www.goodrx.com (accessed October 22, 2018) and Walgreens. Generic price listed
first; brand name price listed in parentheses.
+—FDA approved in May 2017 but not yet marketed in the United States.

$—Off-label use.

Adapted with permission from Gunning K, Pippitt K, Kiraly B, Sayler M. Pediculosis and scabies: treatment update. Am Fam Physician. 2012;86(6).537,
with additional information from references 1, 4, 8, and 11 through 17.
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Cost*

Comments

— ($450) for two
bottles

— ($10 to $20) for
one bottle

— ($360) for one tube

$5 ($8) for one 3-mg
tablet (dosing varies
based on weight)

$150 ($270) for one
bottle

$20 for two
treatments

— (515 to $20) for
two treatments

$200 ($280) for one
bottle

May 15, 2019 * Volume 99, Number 10

Can be costly for long hair (dosing is based on
hair length)

Must be used in conjunction with a lice comb
(also called nit comb)

Approved for persons six months and older,
may be used in pregnant and lactating women
May cause eye irritation

Should not be used in children younger than
two years

May cause local and eye irritation
Not recommended for children younger than
four years

Rare adverse effects include skin and eye irrita-
tion, erythema, burning, dryness

Do not use in children weighing less than 33 b
(15 kg) or in pregnant women

Flammable; do not use with a hair dryer or near
cigarettes or an open flame

First-line treatment!

Piperonyl butoxide is thought to prolong the
activity of pyrethrins

Avoid in patients with chrysanthemum allergy

May be used without a lice comb, although use
of a lice comb improves results

Safe for use in children four years and older

Do not use in infants younger than six months
because it contains benzyl alcohol

www.aafp.org/afp

combing the hair from root to tip with a lice
comb. The conditioner should then be rinsed out
and the hair combed with a lice comb again.”
Wet combing alone does not have adverse effects
and is often preferred by parents wanting to avoid
a chemical treatment; however, it can be time-
consuming. Wet combing should be done every
three days until no lice are detected on four to five
consecutive occasions. Cure rates vary consider-
ably (47% to 75%), although studies are not high
quality.?>%

Several substances, including vinegar, formic
acid solution, nit-removal conditioners, water,
regular conditioner, and almond oil, have been
evaluated as methods to remove nits by loosening
the nit from the hair shaft.?> Water and regular
conditioner were the most effective in the removal
of nits in an in vitro study.” Use of herbal and
alternative products (e.g., tea tree oil, eucalyptus
oil) is not recommended in children because their
safety and efficacy have not been evaluated by the
U.S. Food and Drug Administration, and evi-
dence of benefit is limited."*

Head-to-head contact is the most prevalent
form of lice transmission. Fomite transmission
is a common misconception. Although fomite
transmission is rare, items that have come into
direct contact with the head (e.g., pillowcases,
hats, clothing) within the two days before treat-
ment should be washed. Bringing the items to a
temperature of at least 130°F (54°C) in the wash-
ing machine or dryer can effectively eradicate the
lice.! Placing items in a sealed plastic bag for two
weeks is also effective. Sprays, carpet treatments,
and other chemical environmental decontamina-
tion measures should not be used.!

TREATMENT OF PUBIC AND BODY LICE
Treatment of pubic lice is similar to that of head
lice. The Centers for Disease Control and Pre-
vention recommends permethrin 1% lotion or
pyrethrins 0.3%/piperonyl butoxide 4% shampoo
as the first-line agent, and malathion 0.5% lotion
or oral ivermectin as an alternative.”’ The Centers
for Disease Control and Prevention recommends
treating sex partners from the previous month,
although European guidelines recommend treat-
ing partners from the previous three months.>'
The mainstay of treatment for body lice involves
laundering clothing and bedding in hot water and
bathing regularly.
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Scabies

Scabies is a common public health problem affecting
approximately 100 million persons annually.* It is caused
by the Sarcoptes scabiei mite (Figure 3). The female mite is
approximately 0.4 mm in size. After mating on the skin
surface, the male mite dies, and the female burrows under
the skin where she lays eggs for four to six weeks.”** Egg
production occurs at a rate of one to three eggs daily, and
larvae emerge two to three days after the eggs are laid. The
larvae reach maturity in about two weeks, and the new
mites cut through the burrow to the skin surface to mate
and multiply.?>? With the first infestation, symptoms may
not develop for up to six weeks because there is a delay in the
hypersensitivity reaction to mite feces, during which time
household contacts may become infected. Symptoms occur
more quickly with reinfestations.>

Female scabies mites can travel up to 2.5 cm per minute,
but they do not jump or fly.*® After exposure, mites can
penetrate the epidermis within 30 minutes. Transmission
typically occurs via direct skin-to-skin contact, but there
is evidence that mites can survive for days after leaving
human skin and be transmitted via fomites (e.g., clothing,
linens, towels).”” About 15 to 20 minutes of close contact is
needed to transfer the mite from one person to another.?®
Risk factors for scabies infestation include overcrowded liv-
ing conditions, poor hygiene, poor nutritional status, home-
lessness, dementia, sexual contact, and living in a tropical
region >

CLINICAL PRESENTATION

Persons with scabies typically present with intense, gener-
alized pruritus that is worse at night. The face and neck are
unaffected. The primary skin lesions are erythematous, pru-
ritic papules, pustules, vesicles, and nodules. The pathogno-
monic finding is a burrow (Figure 4), which is not always
evident. The lesions are most commonly found on the fin-
ger webs, wrist flexors, elbows, axillae, buttocks, genitalia,
and breasts.”>** Nonspecific secondary skin findings may
include excoriations, eczematization, and pyoderma. The
characteristic distribution of lesions in adults with scabies
is illustrated in Figure 5.° Infants may present with pustules
on the palms and soles and vesicles or other lesions on the
neck and face.>*

DIAGNOSIS

Scabies should be considered in patients with a history of a
pruritic, papular rash in the typical distribution and pru-
ritus in close contacts.””** Finding mites, eggs, or fecal
pellets using microscopy confirms the diagnosis. Evalua-
tion of a skin scraping is the diagnostic standard for detect-
ing mites.”> A skin scraping suspended in oil allows for

640 American Family Physician
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Sarcoptes scabiei (scabies) mite.

Reprinted with permission from the University of lowa College of
Medicine, Department of Dermatology.
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FIGURE 4

Erythematous papules and burrows typical of scabies.

Image used with permission from VisualDx.

microscopic identification of mites, eggs, and fecal pellets;
however, dermoscopy has fewer false negatives and may be
preferable.?*

A recent study showed that scabies is misdiagnosed in
45% of cases, highlighting the need for improved clinician
education and diagnostic methods.** Misdiagnosis may be
due to reliance on history and physical examination find-
ings alone rather than using microscopy, although there is
evidence supporting empiric treatment if a patient presents

Volume 99, Number 10 * May 15, 2019
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FIGURE 5

Characteristic distribution of lesions in adults with
classic scabies. Burrows are more common on hands
and wrists, whereas papular or nodular lesions are
generally present elsewhere.

lllustration by Renee Cannon

Reprinted with permission from Flinders DC, De Schweinitz P.
Pediculosis and scabies. Am Fam Physician. 2004,69(2):345.

\_ /

with pruritus and he or she has lesions typical of scabies
on at least two body sites or other household members also
have pruritus.?”?* The differential diagnosis of scabies is pre-
sented in Table 2.>*

TREATMENT OF SCABIES

Permethrin 5% cream (Elimite) is the first-line treatment
for scabies.” Physicians should educate their patients about
correct application of permethrin cream, reminding them
that it should be applied to all areas of the body from the
neck down, remain on the skin for eight to 14 hours or over-
night, washed off, and reapplied in one week. Patients should
be told that they may continue to itch for up to two weeks,
even after appropriate and effective treatment. Persistent

May 15, 2019 * Volume 99, Number 10
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TABLE 2

Differential Diagnosis of Scabies

Contact dermatitis

Eczema

Folliculitis

Impetigo

Insect bites (mosquitoes, fleas, bedbugs)
Irritant dermatitis

Tinea

Information from references 5 and 32.

posttreatment symptoms should prompt consideration of
misdiagnosis, treatment failure, or treatment-related skin
irritation.”>* Sex partners from the past two months should
be treated.'®*!

Treatment with oral ivermectin (200 mcg per kg, two
doses 14 days apart) is an option for scabies according to the
Centers for Disease Control and Prevention, although cost
and availability often limit it to second-line therapy if treat-
ment with topical permethrin is unsuccessful.!>*!

Environmental control measures for scabies include
washing items such as sheets and clothing at a temperature
of at least 122°F (50°C) and drying in a hot dryer. For items
that cannot be machine washed, isolation in a sealed plastic
bag for at least one week is sufficient.*

This article updates previous articles on this topic by Gunning,
et al.? and by Flinders and De Schweinitz.?

Data Sources: A PubMed search was conducted in Clinical
Queries using the key terms lice and scabies, with the limits
human and English. The search included Essential Evidence Plus,
meta-analyses, randomized controlled trials, clinical trials, guide-
lines, and reviews. Also searched were the Cochrane database,
the National Guideline Clearinghouse, UpToDate, and DynaMed.
Search dates: December 2017, March 2018, and May 2018.

The Authors

KAREN GUNNING, PharmbD, is a professor of pharmacotherapy
at the University of Utah College of Pharmacy and an adjunct
professor in the Department of Family and Preventive Medicine
at the University of Utah School of Medicine in Salt Lake City.

BERNADETTE KIRALY, MD, is an associate professor in the
Department of Family and Preventive Medicine at the Univer-
sity of Utah School of Medicine.

KARLY PIPPITT, MD, is an associate professor in the Depart-

ment of Family and Preventive Medicine at the University of
Utah School of Medicine.

American Family Physician 641



LICE AND SCABIES

Address correspondence to Karen Gunning, PharmD, Univer-
sity of Utah, 30 South 2000 East, Rm. 4982, Salt Lake City, UT
84112 (e-mail: karen.gunning@hsc.utah.edu). Reprints are not

available from the authors.

References

1.

~

10.

11.

12.
13.

14.

642 American Family Physician

Devore CD, Schutze GE; Council on School Health and Committee on
Infectious Diseases, American Academy of Pediatrics. Head lice [pub-
lished correction appears in Pediatrics. 2015;136(4):781-782]. Pediatrics.
2015;135(5):e1355-e1365.

. Gunning K, Pippitt K, Kiraly B, Sayler M. Pediculosis and scabies: treat-

ment update. Am Fam Physician. 2012;86(6):535-541.

. Flinders DC, De Schweinitz P. Pediculosis and scabies. Am Fam Physi-

cian. 2004,69(2):341-348.

. Drugs for head lice [published correction appears in JAMA. 2017;

317(19):2010-2011]. Med Lett Drugs Ther. 2016;58(1508):150-152.

. Orion E, Marcos B, Davidovici B, Wolf R. Itch and scratch: scabies and

pediculosis. Clin Dermatol. 2006;24(3):168-175.

. Jahnke C, Bauer E, Hengge UR, Feldmeier H. Accuracy of diagnosis of

pediculosis capitis: visual inspection vs wet combing. Arch Dermatol.
2009;145(3):309-313.

. Williams LK, Reichert A, MacKenzie WR, Hightower AW, Blake PA. Lice,

nits, and school policy. Pediatrics. 2001;107(5):1011-1015.

. Cummings C, Finlay JC, MacDonald NE. Head lice infestations: a clini-

cal update. Paediatr Child Health. 2018;23(1):e18-e24.

. Salavastru CM, Chosidow O, Janier M, Tiplica GS. European guideline

for the management of pediculosis pubis. J Eur Acad Dermatol Vene-
reol. 2017,31(9):1425-1428.

Workowski KA, Bolan GA; CDC. Sexually transmitted diseases treatment
guidelines, 2015 [published correction appears in MMWR Recomm Rep.
2015;64(33):924]. MMWR Recomm Rep. 2015;64(RR-03):1-137.
Meinking TL, Villar ME, Vicaria M, et al. The clinical trials supporting
benzyl alcohol lotion 5% (Ulesfia): a safe and effective topical treatment
for head lice (Pediculosis humanus capitis). Pediatr Dermatol. 2010;
27(1):19-24.

Burgess IF, Silverston P. Head lice. BMJ Clin Evid. 2015;2015.

Inde ES, Boscamp JR, Loh JM, Rosen L. Safety and efficacy of a 100%
dimethicone pediculocide in school-age children [published correc-
tion appears in BMC Pediatr. 2016;16:12]. BMC Pediatr. 2015;15:70.

Pariser DM, Meinking TL, Bell M, Ryan WG. Topical 0.5% ivermectin
lotion for treatment of head lice. N Engl J Med. 2012;367(18):1687-1693.

15.

17.

18.

19.
20.

21.

22.

23.

24.

25.
26.
27.
28.
29.
30.

31

32.

www.aafp.org/afp

Sanchezruiz WL, Nuzum DS, Kouzi SA. Oral ivermectin for the treat-
ment of head lice infestation. Am J Health Syst Pharm. 2018;75(13):
937-943.

. Koch E, Clark JM, Cohen B, et al. Management of head louse infesta-

tions in the United States—a literature review. Pediatr Dermatol. 2016;
33(5):466-472.

Durand R, Bouvresse S, Berdjane Z, lzri A, Chosidow O, Clark JM.
Insecticide resistance in head lice: clinical, parasitological and genetic
aspects. Clin Microbiol Infect. 2012;18(4):338-344.

Centers for Disease Control and Prevention. Head lice. Treatment. https://
www.cdc.gov/parasites/lice/head/treatment.html. Accessed October 22,
2018.

Lebwohl M, Clark L, Levitt J. Therapy for head lice based on life cycle,
resistance, and safety considerations. Pediatrics. 2007;119(5):965-974.
Burgess IF. How long do louse eggs take to hatch? A possible answer to
an age-old riddle. Med Vet Entomol. 2014;28(2):119-124.

Handbook of Non Drug Intervention (HANDI) Project Team. Wet comb-
ing for the eradication of head lice. Aust Fam Physician. 2013;42(3):
129-130.

Tebruegge M, Runnacles J. Is wet combing effective in children with
pediculosis capitis infestation? Arch Dis Child. 2007;92(9):818-820.
Lapeere H, Brochez L, Verhaeghe E, et al. Efficacy of products to
remove eggs of Pediculus humanus capitis (Phthiraptera: Pediculidae)
from the human hair. J Med Entomol. 2014;51(2):400-407.

Romani L, Steer AC, Whitfeld MJ, Kaldor JM. Prevalence of scabies and
impetigo worldwide: a systematic review. Lancet Infect Dis. 2015;15(8):
960-967.

Chosidow O. Clinical practices. Scabies. N Engl J Med. 2006;354(16):
1718-1727.

Hengge UR, Currie BJ, Jager G, Lupi O, Schwartz RA. Scabies: a ubiqui-
tous neglected skin disease. Lancet Infect Dis. 2006;6(12):769-779.
Wolf R, Davidovici B. Treatment of scabies and pediculosis: facts and
controversies. Clin Dermatol. 2010;28(5):511-518.

Service MW. Medical Entomology for Students. 4th ed. Cambridge; NY:
Cambridge University Press; 2008.

Khalil S, Abbas O, Kibbi AG, Kurban M. Scabies in the age of increasing
drug resistance. PLoS Negl Trop Dis. 2017;11(11):e0005920.

Page TL, Eiff MP, Judkins DZ, Walker B. Clinical inquiries. When should
you treat scabies empirically? J Fam Pract. 2007,56(7):570-572.
Salavastru CM, Chosidow O, Boffa MJ, Janier M, Tiplica GS. European
guideline for the management of scabies. J Eur Acad Dermatol Vene-
reol. 2017,31(8):1248-1253.

Anderson KL, Strowd LC. Epidemiology, diagnosis, and treatment of sca-
bies in a dermatology office. J Am Board fFam Med. 2017;30(1):78-84.

Volume 99, Number 10 * May 15, 2019



