Journal of Pakistan Association of Dermatologists.2023;33(1):265-274.

Review Article

Post-burn pruritus: A brief review

Abstract

Sajad Ahmad Salati
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Post burn pruritis is one of the most prevalent chronic conditions afflicting the burn survivors. It is
frequently debilitating and significantly impacts the quality of life. A wide range of
pathophysiological factors and mechanisms have been postulated in recent years. Several
pharmacological and non-pharmacological treatment options have been introduced, but the optimal
management option has not yet been agreed upon. This article briefly reviews the pathophysiology,

differential diagnosis, quantification scales and current management options of postburn pruritis.
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Introduction

Pruritus (Latin for ‘itch") is defined as an
unpleasant sensation that elicits a desire or a
reflex to scratch.® Post-burn pruritus (PBP) is a
distressing and pervasive complication of the
burn wound healing process.” This might start a
few of days following the burn, and 93% of burn
survivors have postburn itch after they are
discharged; 44% are still experiencing it 30
years later. The risk factors for pruritis appear to
be female gender, multiple surgical
interventions, limb/ facial burns, burns affecting
larger surface area or extending deep, though
smaller burns are not immune to it.® Pruritis is
frequently debilitating because it interferes with
sleep, daily activities, quality of life (QOL), and
can complicate wound healing if scratching
damages the neo-epithelium and grafted skin.

A significant problem encountered during the
rehabilitation of burn patients is the alleviation
of PBP and in recent years, a wide range of
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potential treatments have been proposed though
there is still no agreement on the single best
treatment.* This article briefly reviews the
various aspects related to this disorder in the
light of peer reviewed literature.

Method

The databases PubMed, MEDLINE,
ResearchGate, and Google Scholar were used to
conduct the literature search. Studies were
considered for inclusion in the evaluation if they
examined or discussed various aspects of
pruritus in patients with burn wounds. Studies
conducted in language other than English were
excluded.

Description of the Problem

PBP is a syndrome of stressful symptoms that is
pervasive and the epidemiological evidence has
confirmed that about 93% of major burn
survivors  experience PBP at discharge.
Extremities are particularly prone to pruritus
(100% over legs and 70% over arms), whereas
facial burns rarely cause itching. About 44% of
burn survivors, continue to experience pruritis at
30 years postburn.*?
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Pathophysiology

PBP may have five broad origins as shown in
Figure 1, cutaneous (originating in the skin),
neuropathic (due to nerve damage), neurogenic
(due to central neural damage), psychogenic
(due to psychological disorders), or mixed.’
Cutaneous origin is the most predominant, but
recent studies point towards dysfunction in
sensory nerves (neuropathic) as the factor
leading to persistence of pruritis.®

Many factors have been postulated to regulate
PBP; the one having received greatest attention
is histamine.’

Mast cells and keratinocytes release histamine,
which stimulates histamine receptors 1 (H1) and
2 (H2) on nerve endings. It is believed that the
primary cause of pruritus is this stimulation,
during all stages of burn recovery. After healing,
mast cells continue to proliferate in large
numbers in the skin and serve as histamine-
secreting factories. The effects of histamine can
be exacerbated and lead to a worsening of
pruritis if inflammatory substances (such as
kinins, substance P, platelet activating factor,
and serotonin) are persistent in the burn wound.
Antihistamines have hence, served as the
mainstay of post-burn pruritus therapy.®®

[T
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Figure 1 Origin of Post-burn pruritis.

Differential Diagnosis

PBP requires differentiation from the disorders
that can be broadly classified into the three
categories as following:

i) Treatment-related

Pruritis may be a side effect of a number of
treatments, including those frequently provided
at different phases of burn management, such as
antibiotics,  analgesics,  moisturisers, and
psychiatric medications. Patient depicted in
Figure 2A had severe pruritis with rash due to
application of silicone sheet that had been
prescribed to minimise the hypertrophied scars.
She got complete relief (Figure 2B) by
discontinuation of silicone sheet, and two weeks
course of second generation antihistaminic with
topical steroids.

There are numerous cases concerning drug
eruption following a burn injury at intervals
ranging from 2 days to 22 years in the literature.
Multiple fixed drug eruptions to medications
(such minocycline) have been described by
Dalla Costa et al.'® and Mizukawa'" in the sites

of healed burns.

) =3
Figure 2 (A) Pruritis with rash over right forearm due

to usage of silicone sheet. (B) After two weeks of
usage of oral antihistaminic and topical steroids.

266



Journal of Pakistan Association of Dermatologists.2023;33(1):265-274.

According to Du-Heon et al., mupirocin
ointment caused a significant allergic reaction
with pruritis around a chemical burn site.™

i) Underlying Dermatologic Disorder

Many conditions mimic the presentation of
burns and hence may be mistakenly diagnosed
as burn injuries. They may even wrongly be
labelled as abuse/ neglect of the children or
elderly. These include atopic dermatitis,
psoriasis, eczema and erythema multiforme.

Heider et al. has reported a case of mistaken
diagnosis of child abuse wherein the real cause
was eczema.”® Similarly, Abtahi-Naeini et al.
has reported a case of Ehlers-Danlos syndrome
that had initially be misdiagnosed as child abuse
because of scars.™

If there are erythematous patches or plaques
over the burn or around it, the likelihood of
contact dermatitis is considerable. In an
intriguing example given by Sawyer and
Williams, herpes zoster ophthalmicus was
ultimately determined as the cause of rash in
what was initially diagnosed as chemical burn
diagnosis.”

iii) Sensory-Neural Disorders

Peripheral neuropathy is a well-known common
long-term consequence of burns that affects 11%
to 52% of survivors to varying degrees. Due to
the insidious onset, the neuropathy can easily get
misdiagnosed as PBP.*®

Quantification of Itch

Although it is crucial to evaluate the effects of
various therapies, quantifying PBP s
challenging due to its variable subjective nature.
In order to explain the magnitude of PBP,
several verified scale systems have been

published in the literature. Visual Analogue
Scale (VAS)' and ltch Man Scale (IMS)™ are
examples of tools that are easy to use but do not
provide information on the more specific aspects
of the itching sensation. In contrast, the 5-D itch
scale,” Leuven Itch Scale,® 12 item pruritus
severity scale,” and  ItchyQuant”® are
complicated and unusable.

An easy-to-use scale named, “The Pruritus
Severity Scale” (PSS) was introduced by
Beecher et al. in 2021% for precise
guantification of the components of itching; it
can be used to evaluate management outcomes,
clinical trials, and patient care in general. Using
bi-variate correlations, it was discovered that the
PSS has a positive linear association with the
previously validated scoring techniques (VAS,
IMS).

Treatment

As illustrated in Figure 3, a number of
pharmacological and  non-pharmacological
techniques are used in clinical care to address
PBP, however none of the currently available
treatments are completely successful.?*® The
available modalities include:

Pharmacological

Antihistamines They are the first-line treatment
for both adult and pediatric burn patients.
Antihistamines suppress downstream signals by
binding to histamine receptors, stabilizing them
in the inactive state. Due to the skin's
predominant expression of H1 and H2 receptors,
the majority of postburn antipruritic medications
tend to inhibit either of these receptors. There
are two generations of H1 receptor blockers.

The first-generation H1 blockers (e.g.,

diphenhydramine, chlorpheniramine,
hydroxyzine) are non-specific and also bind to
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Figure 3 Treatment modalities of post-burn pruritis.

other receptors (e.g. muscarinic, adrenergic,
serotonin). The 2™ -generation antihistamines
(e.g. fexofenadine, cetirizine, loratadine) are
more specific and have a more sustained
duration of action with minimal non-specific
effects.”?’" H2 receptor antagonists, such as
ranitidine and cimetidine, have also been found
to have effect.?’ Demling and DeSanti®® found
that Doxepin dramatically reduces itching and
erythema in the healed burn wound when
administered topically as a cream, while
avoiding toxicity that is otherwise associated
with oral intake.

Gabapentin and pregabalin The primary site of
action of gabapentin (and its prodrug pregabalin)
is in spinal cord where it blocks the release of
excitatory neurotransmitters thereby relieving
neuropathic pain , but the precise mechanism of
action in PBP is not fully clear though it is
thought that gabapentin by increasing inhibitory
neurotransmitter ~ gamma-aminobutyric  acid
(GABA) inhibits those peptides that may have
role in amplification of pruritus (such as
calcitonin gene-related peptide). Pregabalin is
comparable to gabapentin but is more potent in

nature. Both these drugs have been proposed as
antipruritic agents and to be administered either
as monotherapy or in conjunction with
antihistamines.”

Pregabalin for the treatment of PBP was studied
by Ahuja and Gupta® and they concluded that
moderate to severe pruritus (VAS 6-10) can be
successfully managed with a systemic, centrally
acting drug like pregabalin or gabapentin to
either completely eradicate the condition or to
reduce it to manageable levels. Even though
other treatments like massage and antihistamines
can manage PBP to a good extent, patients with
lesser degrees of itch ranging in VAS scores
between 4 and 5 may benefit from the addition
of pregabalin due to its quicker, more reliable,
and fuller reaction as well as anxiolysis.

Serotonin receptor antagonists Serotonin is
thought to be released from platelet aggregates
in burn wounds and since pruritus is conducted
via nerve fibres whose stimulation can be
enhanced by serotonin, inhibiting the serotonin
receptor is a potential therapeutic approach. As
such, serotonin receptor antagonist like
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ondansetron,® and serotonin reuptake inhibitor
like paroxetine,”” have been assessed as
antipruritic agents.

Opioid antagonists There are “pruritis specific”
neurons in the spinal cord that typically remain
in an inactive state as a result of spontaneous
firing of two inhibitory neurons: nociception-
specific and wide dynamic range neurons.***
Opioid agonists, such as morphine sulfate, are
believed to induce itch as an adverse effect by
impairing the activity of these inhibitory
neurons. These findings have led to proposals
that opioids facilitate firing of “pruritis specific”
neurons and that inhibition of opioid receptors
may potentially suppress pruritis.* Accordingly,
pharmacological  blockade of mu-opioid
receptors has been found to suppress pruritis in
rodents effectively® and thence, opioid
antagonists such as naltrexone have been
proposed as postburn antipruritic agents.*

Local-anaesthetics Local anaesthetics like
lidocaine impede the propagation of nerve
impulses by blocking sodium channels.
Kopecky et al.*” in a pilot study applied eutectic
mixture of local anaesthetics (EMLA) onto the
newly healed, intact skin in five children and
found it to be safe and effective.

Topical ketamine-amitriptyline-lidocaine
(TKAL) Topical ketamine-amitriptyline-
lidocaine (TKAL) combination is thought to
lessen pruritis by blocking the N-methyl-D-
aspartate receptor and sodium channels, which
in turn lessens the reactivity of peripheral nerve
fibers. Various studies have proven the efficacy
and tolerability in pruritis due to various
dermatological disorders though there are no
specific studies on postburn pruritis.**

Non-pharmacological

Cooling of the wound Cooling the skin by 2°C
to 4°C leads to activation of small myelinated A-

delta afferent fibres that in turn activate ion
channels, called transient receptor potential
cation channel subfamily M member 8
(TRPMS), and inhibits unmyelinated C-fibres
carrying pruritis signals.” By this mechanism,
common cooling agents, such as camphor,
menthol, icilin, and  showering/bathing
transiently diminishes pruritus.** Galeotti et al.**
have shown that menthol has an additional
mechanism of inducing cooling by selective
activation of Q-opioid receptors. However,
topical coolants need to be applied at low
concentrations (1% to 5% for menthol) as higher
concentrations can cause irritation.” Joo et al.**
investigated cold pack therapy as a treatment
modality for PBP by recruiting 23 patients with
severe pruritus and refractory to antihistamine
and gabapentin administration. For four weeks
in a row, patients engaged in more than three 20-
minute sessions every day, and their condition
significantly improved as assessed with
numerical rating scale (NRS), 5-D Itch Scale,
Leuven Itch Scale.

Transcutaneous electrical nerve stimulation
(TENS) TENS by stimulates large diameter
afferent nerves and blocks A-delta and C-fibres.
thereby  relieves  pruritis  in  various
dermatological disorders such as atopic
dermatitis, macular amyloidosis and lichen
simplex.**  This clinical observation has
inspired attempts at evaluation of TENS as a
potential non-invasive treatment approach for
PBP.47-48

A patient specific modification of this approach
is Pain Scrambler therapy. Joo et al.*® recruited
sixteen subjects of severe PBP, who had shown
no improvement with various treatment
modalities. Therapy was administered with the
MC-5A Pain Scrambler Therapy technology
device for 40 min. daily (Monday through
Friday) for 10 consecutive days and the stimulus
was gradually increased to the maximum
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bearable intensity for individual patients. The
numerical rating scale (NRS), 5-D Itch Scale,
and Leuven Itch Scale were administered and
evaluated immediately before and then after 5
and 10 therapy sessions. A significant
improvement (p<0.05) was attained by the
patients.

Extracorporeal shock wave therapy (ESWT:
ESWT is a non-invasive treatment option,
wherein a sequence of sound waves is generated
by a vibration source and subsequently dispersed
throughout the skin. Many recent series have
found ESWT to significantly reduce post burn
pruritus. Joo et al.*® demonstrated a significant
improvement in the numerical rating scale
(NRS), 5D-Itch Scale, and Leuven ltch Scale
after administration of 1000-2000 shock waves/
treatment session with 100 impulses/cm?, each
with  low-energy  flux  density  (0.05-
0.20mJ/mm?) and a 1-week interval between
treatments for 3 weeks. Samhan and
Abdelhalim® attained similar encouraging
results with respect to PBP and the quality of life
(QOL) with the use of low-energy
extracorporeal shockwave therapy (low-energy
ESWT).

Massage therapy Various clinical trials have
evaluated the possibility of message therapy in
post burn pruritis and a possibility has been
raised that the application of pressure through
massage may potentially trigger action potentials
in faster conducting large myelinated fibres and
outcompete pruritic signals to the central
nervous system from less myelinated, slow
conducting C-fibres. Besides, massage with
emollients such as cocoa butter and petroleum
jelly moisturize the neo-epithelium that is
deficient in dermal appendages.”” Roh et al.”®
prospectively studied the impact of skin
rehabilitation massage therapy (SRMT) on itch,
skin status, and depression in burn survivors and

demonstrated that SRMT may lead to
improvement in cosmesis and well as PBP.

Laser therapy Laser therapy is believed to
induce patterned columns of microthermal
wounds thereby eliciting wound repair
programmes that allow healing in an organized
fashion, thereby mitigating pathological scar
symptoms and improving scar pigmentation,
erythema, pliability, texture, height and
pruritus.®*>® Ebid et al.*® studied the use of
pulsed high-intensity laser therapy (HILT) in
PBP and found that with HILT in combination
with cetirizine therapy, VAS scores decreased
significantly and the QOL showed improvement
on long-term.

Auriculotherapy is a version of acupuncture
applied with an idea that an ear is a micro
system with representation of the entire body on
the outer portion of the auricle. Chen et al.*’
investigated the effectiveness of auriculotherapy
among burn victims from the Formosa Color
Dust Explosion in Taiwan using Burn Man ltch
Scale and found that stimulation of the auricular
Shenmen and Subcortex acupoints may
effectively pruritis.

Wound dressing are impregnated with
biologically active compounds (such as silver
bound to activated charcoal) that can relieve
PBP.® Dunn and Edward-Jones™ studied the
role of silver-coated dressings and thought that
sustained release of silver ions into the wound
reduces prevent bacterial growth, thereby
reducing inflammatory cytokines, such as tumor
necrosis factor and interleukin-12 protein which
results in relief of PBP.

Colloidal-oatmeal has been shown to reduce
pruritus in certain series. In a study by Matheson
et al;® significant relief was achieved when
colloidal oatmeal was used as a shower or a
bathing agent between the 5™and 7" day
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postburn. The proposed mechanism of action is
that colloidal oatmeal tends to form an occlusive
coating over the skin and thus, maintains an
optimal level of pH and hydration of the skin.®

Capsaicin  Capsaicin  (8-methyl-N-vanillyl-6-
nonenamide) is an alkaloid from chilli peppers
and is believed to cause depletion of
neuropeptides from peripheral nerves which in
turn leads to selective, long-lasting depression of
C-polymodal nociceptors, thereby resulting in
inhibition ~ of  generation  of  pruritis
signals.® Topically applied capsaicin is in use
as a safe and effective treatment for pruritis of
various origins and hence, there is a potential of
its application in PBP.%*%

Role of psychological support

Studies have found the high incidence of
persistent PBP in patients and the resulting
negative interference with quality-of-life in
patients with submissive personality traits and
less  support-seeking  attitudes.”®  Hence
involvement of psychologists and
psychotherapists early in the care of the burns
victim to offer psychological support is desirable
to ameliorate the morbidity of burns-associated
pruritus.

Conclusion

Post-burn pruritus (PBP) is a frequent and
significant complication of burn injury, which
negatively impacts the quality of life of the
survivor. The precise mechanism of PBP has not
been understood as yet. Multiple
pharmacological and  non-pharmacological
treatment modalities are available but there is no
consensus of the best single treatment yet.
Simple single therapies are generally introduced
as be the first line therapy; however, early
introduction of combination therapy is made if
first line fails in order to avoid chronicity. There

is an ample scope of research and improvement
in this field.

Acknowledgements

The author expresses gratitude to the patient for
having shared the images depicted as Figure 2,
for non-profit, academic purposes.

References

1. Weisshaar E, Kucenic MJ, Fleischer AB Jr.
Pruritus: a review. Acta Derm Venereol
Suppl (Stockh). 2003;213:5-32.[ PMID:
12822193.]

2. Kim Y. Development of a Postburn Pruritus
Relief Protocol. Rehabil Nurs. 2018;
43(6):315-26.

[DOI: 10.1097/rnj.0000000000000095.
PMID: 30395557.]

3. Nedelec B, LaSalle L. Postburn Itch: A
Review of the Literature. Wounds.
2018;30(1):E118-E124. [PMID: 29406295.]

4. Chung BY, Kim HB, Jung MJ, Kang SY,
Kwak 1-S, Park CW, Kim HO. Post-Burn
Pruritus. Int J Mol Sci. 2020;21:3880. [DOI:
10.3390/ijms21113880 ]

5. Twycross R, Greaves MW, Handwerker H,
Jones EA, Libretto SE, Szepietowski JC,
Zylicz Z. ltch: scratching more than the
surface. QJM. 2003;96(1):7-26. [DOI:
10.1093/gjmed/hcg002. PMID: 12509645.]

6. Goutos_l. Neuropathic mechanisms in the
pathophysiology ~ of  burns  pruritus:
redefining directions for therapy and
research. J Burn Care Res. 2013;34(1):82-
93.

[DOI:  10.1097/BCR.0b013e3182644c44;
PUBMED: 23135211]

7. Goutos_I, Dziewulski_P, Richardson_PM.
Pruritus in burns. J Burn Care Res.
2009;30(2):221-8.

[DOI: 10.1097/BCR.0b013e318198a2fa;
PUBMED: 19165110]

8. Bell_PL, Gabriel V. Evidence based review
for the treatment of post-burn pruritus. J
Burn Care Res. 2009;30(1):55-61. [DOI:
10.1097/BCR.0b013e318191fd95;
PUBMED: 19060768]

9. Zachariah JR, Rao AL, Prabha_R,
Gupta_AK, Paul_MK, Lamba_S. Post burn
pruritus - a review of current treatment
options. Burns. 2012;38(5):621-9. [DOI:

271



Journal of Pakistan Association of Dermatologists.2023;33(1):265-274.

10.

11.

12.

13.

14.

15.

16.

17.

18.

10.1016/j.burns.2011.12.003;  PUBMED:
22244605]

Dalla Costa R, Yang CY, Stout M,
Kroshinsky D, Kourosh AS. Multiple fixed
drug eruption to minocycline at sites of
healed burn and zoster: An interesting case
of locus minoris resistentiae. JAAD Case
Rep. 2017;3(5):392-4. Published 2017 Aug
30.[ DOI:10.1016/j.jdcr.2017.07.023]
Mizukawa Y, Shiohara T. Trauma-localized
fixed drug eruption: involvement of burn
scars, insect bites and venipuncture sites.
Dermatology. 2002;205(2):159-61.
[DOI:10.1159/000063892]

Du-Heon S, Jin Yong S, Si-Gyun R, Suk
Choo C, Nae-Ho L. Unexpected spreading
of severe allergic reaction to mupirocin
ointment around a chemical burn wound: a
rare case report. J Wound Manag Res.
2020;16(3):170-2.
[DOI:10.22467/jwmr.2020.001144]

Heider TR, Priolo D, Hultman CS, Peck
MD, Cairns BA. Eczema mimicking child
abuse: a case of mistaken identity. J Burn
Care Rehabil. 2002;23(5):357.
[DOI:10.1097/00004630-200209000-00011]
Abtahi-Naeini B, Shapouri J, Masjedi M,
Saffaei A, Pourazizi M. Unexplained facial
scar: child abuse or ehlers-danlos syndrome?
N Am J Med Sci. 2014;6(11):595-8.
[DOI:10.4103/1947-2714.145482]

Sawyer A R, Williams G. Misdiagnosis of
Burns: Herpes Zoster Ophthalmicus. J Burn
Care Res. 2006;27(6):914-6. [DOI:
10.1097/01.BCR.0000245647.13372.5B]
Schneider JC, Qu HD. Neurologic and
musculoskeletal complications of burn
injuries. Phys Med Rehabil Clin N Am.
2011;22(2):261-75.

[DOI: 10.1016/j.pmr.2011.01.003. PMID:
21624720.]

Reich A, Heisig M, Phan NQ, Taneda K,
Takamori K, Takeuchi S, Furue M, Blome
C, Augustin M, Stander S, Szepietowski JC.
Visual analogue scale: evaluation of the
instrument for the assessment of pruritus.
Acta Derm Venereol. 2012;92(5):497-501.
[DOI:  10.2340/00015555-1265. PMID:
22102095.]

Morris V, Murphy LM, Rosenberg M,
Rosenberg L, Holzer CE 3rd, Meyer WJ 3rd.
Itch assessment scale for the pediatric burn
survivor. J Burn Care Res. 2012;33(3):419-
24. [DOI: 10.1097/BCR.0b013e3182372bfa.
PMID: 22561307]

19.

20.

21.

22.

23.

24.

25.

26.

217.

Elman S, Hynan LS, Gabriel V, Mayo MJ.
The 5-D itch scale: a new measure of
pruritus. Br J Dermatol. 2010;162(3):587-
93. [DOI: 10.1111/j.1365-
2133.2009.09586.x. Epub 2009 Dec 1.
PMID: 19995367; PMCID: PMC2875190.]
Haest C, Casaer MP, Daems A, De Vos B,
Vermeersch E, Morren MA, Van
Steenbergen W, Ceuppens JL, Moons P.
Measurement of itching: validation of the
Leuven Itch Scale. Burns. 2011;37(6):939-
50. [DOI: 10.1016/j.burns.2011.04.007.
Epub 2011 May 18. PMID: 21596477.]
Reich A, Bozek A, Janiszewska K,
Szepietowski JC. 12-Item Pruritus Severity
Scale: Development and Validation of New
Itch Severity Questionnaire. Biomed Res Int.
2017;2017:3896423. doi:
10.1155/2017/3896423. Epub 2017 Oct 2.
[PMID: 29098154; PMCID: PMC5642880.]
Haydek CG, Love E, Mollanazar NK,
Valdes Rodriguez R, Lee H, Yosipovitch G,
Tharp MD, Hanifin JM, Chen KH, Chen SC.
Validation and Banding of the ltchyQuant:
A Self-Report Itch Severity Scale. J Invest
Dermatol. 2017;137(1):57-61. [DOI:
10.1016/j.jid.2016.06.633. Epub 2016 Aug
10. PMID: 27521593.]

Beecher SM, Hill R, Kearney L, Dorairaj J,
Kumar A, Clover AJ. The pruritus severity
scale-a novel tool to assess itch in burns
patients. Int J Burns  Trauma.
2021;11(3):156-62. [PMID:  34336379;
PMCID: PMC8310874.]

Richardson C, Upton D, Rippon M.
Treatment for wound pruritus following
burns. J Wound Care. 2014;23(5):227-8.
[DOI: 10.12968/jowc.2014.23.5.227. PMID:
24810306.]

Brooks JP, Malic CC, Judkins KC.
Scratching the surface--Managing the itch
associated with burns: a review of current
knowledge. Burns.  2008;34(6):751-60.
[DOI: 10.1016/j.burns.2007.11.015. Epub
2008 Mar 28. PMID: 18375072.]

Ahuja RB, Gupta R, Gupta G, Shrivastava
P. A comparative analysis of cetirizine,
gabapentin and their combination in the
relief of post-burn  pruritus.  Burns.
2011;37(2):203-7. [DOI:
10.1016/j.burns.2010.06.004. Epub 2010
Nov 13. PMID: 21075537.]

Baker RA, Zeller RA, Klein RL, Thornton
RJ, Shuber JH, Marshall RE, Leibfarth AG,
Latko JA. Burn wound itch control using H1

272



Journal of Pakistan Association of Dermatologists.2023;33(1):265-274.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

and H2 antagonists. J Burn Care Rehabil.
2001;22(4):263-8.

[DOL: 10.1097/00004630-200107000-
00003. PMID: 11482684.]

Demling_R, DeSanti_L. Topical doxepin
significantly decreases itching and erythema
in the healed burn wound. Wounds.
2001;14(9):334-9.

Bockbrader HN, Wesche D, Miller_R,
Chapel_S, Janiczek N, Burger P. A
comparison of the pharmacokinetics and
pharmacodynamics of pregabalin and
gabapentin.  Clinical  Pharmacokinetics.
2010;49(10):661-9.
[DOI:10.2165/11536200-000000000-00000;
PUBMED: 20818832]

Ahuja_RB, Gupta_GK. A four arm, double
blind, randomized and placebo-controlled
study of pregabalin in the management of
post-burn pruritus. Burns. 2013;39(1):24-9.

[DOL: 10.1016/j.burns.2012.09.016;
PUBMED: 23089176]
Gross_S, Overbaugh_R, Jansen_R.

Ondansetron for treating itch in healing
burns. Int J Pain Symp Control Palliative
Care. 2006;5:4.

Zylicz_Z, Krajnik_M, Van_Sorge AA,
Costantini_M. Paroxetine in the treatment of
severe non-dermatological pruritus: a
randomized, controlled trial. J Pain Symp
Manag. 2003;26(6):1105-12.

[DOI: 10.1016/j.jpainsymman.2003.05.004]
Schmelz_M. A neural pathway for itch. Nat
Neurosci. 2001;4(1):9.

[DOI: 10.1038/82956; PUBMED:
11135635]

Andrew D, Craig AD. Spinothalamic lamina
I neurons selectively sensitive to histamine:
a central neural pathway for itch. Nat
Neurosci. 2001;4(1):72-7. [DOL:
10.1038/82924. PMID: 11135647.]

Inagaki N, Nakamura N, Nagao M,
Kawasaki H, Nagai H. Inhibition of passive
cutaneous anaphylaxis-associated scratching
behavior by b-opioid receptor antagonists in
ICR mice. Int Arch Allerg Immunol.
2000;123(4):365-8. [DOI:
10.1159/000053650. PMID: 11146395.]
LaSalle L, Rachelska G, Nedelec B.
Naltrexone for the management of post-burn

pruritus: a preliminary report. Burns.
2008;34(6):797-802. [DOI:
10.1016/j.burns.2007.10.009;  PUBMED:
18325676]

Kopecky EA, Jacobson S, Bch MB, Hubley
P, Palozzi L, Clarke HM, Koren G. Safety

38.

39.

40.

41.

42.

43.

44,

45.

46.

and pharmacokinetics of EMLA in the
treatment of postburn pruritus in pediatric
patients: a pilot study. J Burn Care Rehabil.
2001;22(3):235-42. [DOI:
10.1097/00004630-200105000-00010.
PMID: 11403247.]

Lee HG, Grossman SK, Valdes-Rodriguez
R, Berenato F, Korbutov J, Chan YH,
Lavery MJ, Yosipovitch G. Topical
ketamine-amitriptyline-lidocaine for chronic
pruritus: A retrospective study assessing
efficacy and tolerability. J Am Acad
Dermatol. 2017;76(4):760-1. [DOI:
10.1016/j.jaad.2016.10.030. PMID:
28325395.]

Jaller JA, Yosipovitch G. Successful
Treatment of Epidermal Nevus-associated
Pruritus with Topical Ketamine-
Amitriptyline-Lidocaine. Acta Derm
Venereol. 2018;98(1):121-2. [DOI:
10.2340/00015555-2811. PMID: 28972247.]
Patel T, Ishiuji_Y, Yosipovitch_G.
Menthol: a refreshing look at this ancient

compound. J Am Acad Dermatol.
2007;57(5):873-8. [DOI:
10.1016/j.jaad.2007.04.008; PUBMED:
17498839]

Paul_JC. Wound pruritus: pathophysiology
and management. Chronic Wound Care

Manag Res. 2015;2:119-27.[DOL:
10.2147/CWCMR.S70360]
Galeotti_N, Mannelli_ LD, Mazzanti_G,

Bartolini_A, Ghelardini_C. Menthol: a
natural analgesic compound. Neurosci Lett.
2002;322(3):145-8. [PUBMED: 11897159]
Yosipovitch_G, Bernhard_JD. Chronic
pruritus. N Eng J Med. 2013;368(17):1625-
34. [DOIl:  10.1056/NEJMcp1208814;
PUBMED: 23614588]

Joo SY, Kim JB, Cho YS, Cho YS, Seo CH.
Effect of cold pack therapy for management
of burn scar pruritus: A pilot study. Burns.
2018;44(4):1005-10. [DOI:
10.1016/j.burns.2018.01.011. Epub 2018
Feb 13. PMID: 29422437.]

Mohammad Ali BM, Hegab DS, El Saadany
HM. Use of transcutaneous electrical nerve
stimulation for chronic pruritus. Dermatol
Ther. 2015;28(4):210-5. [DOI:
10.1111/dth.12242; PUBMED: 25973931]
Yuksek J, Sezer E, Aksu M, Erkokmaz U.
Transcutaneous electrical nerve stimulation
for reduction of pruritus in macular
amyloidosis and lichen simplex. J Dermatol.
2011;38(6):546-52. [DOI: 10.1111/j.1346-
8138.2010.01081.x; PUBMED: 21352317]

273



Journal of Pakistan Association of Dermatologists.2023;33(1):265-274.

47

48.

49.

50.

51.

52.

53.

54.

55.

56.

Whitaker C. The use of TENS for pruritus
relief in the burns patient: an individual case
report. J Burn Care Rehabil.
2001;22(4):274-6.

Hettrick HH, O'Brien K, Laznick H,
Sanchez J, Gorga D, Nagler W, Yurt R.
Effect of transcutaneous electrical nerve
stimulation for the management of burn
pruritus: a pilot study. J Burn Care Rehabil.
2004;25(3):236-40. [DOI:
10.1097/01.bcr.0000124745.22170.86.
PMID: 15273463.]

Joo SY, Cho YS, Cho SR, Kym D, Seo CH.
Effects of pain Scrambler therapy for
management of burn scar pruritus: A pilot
study. Burns. 2017;43(3):514-9. [DOIl:
10.1016/j.burns.2016.09.028. Epub 2016
Oct 15. PMID: 27756587.]

Joo SY, Cho YS, Seo CH. The clinical
utility of extracorporeal shock wave therapy
for burn  pruritus: A prospective,
randomized, single-blind study. Burns.
2018;44(3):612-9. [DOI:
10.1016/j.burns.2017.09.014. Epub 2017
Oct 10. PMID: 29029857.]

Samhan AF, Abdelhalim NM. Impacts of
low-energy  extracorporeal  shockwave
therapy on pain, pruritus, and health-related
quality of life in patients with burn: A
randomized  placebo-controlled  study.
Burns. 2019;45(5):1094-1101. [DOI:
10.1016/j.burns.2019.02.007. Epub 2019
Mar 1. PMID: 30827852.]

Ahuja RB, Chatterjee P. Postburn pruritus:
A practical review. Indian J Burns. 2014;
22:13-21. [DOI: 10.4103/0971-
653X.146996]

Roh YS, Cho H, Oh JO, Yoon CJ. Effects of
skin rehabilitation massage therapy on
pruritus, skin status, and depression in burn
survivors. Taehan Kanho Hakhoe Chi.
2007;37(2):221-6

Klifto KM, Asif M, Hultman CS. Laser
management of hypertrophic burn scars: a
comprehensive review. Burns Trauma.
2020;8:tkz002. [DOI:
10.1093/burnst/tkz002. PMID: 32346540;
PMCID: PMC7175764.]

Bell PL, Gabriel V. Evidence based review
for the treatment of post-burn pruritus. J
Burn Care Res. 2009;30(1):55-61. [DOI:
10.1097/BCR.0b013e318191fd95. PMID:
19060768.]

Ebid AA, lbrahim AR, Omar MT, El Baky
AMA. Long-term effects of pulsed high-
intensity laser therapy in the treatment of

57.

58.

59.

60.

61.

62.

63.

64.

65.

post-burn pruritus: a double-blind, placebo-
controlled, randomized study. Lasers Med
Sci. 2017;32(3):693-701.

Chen CC, Chen SP, Lyu SY, Hsu CH.
Application of Auriculotherapy for Post-
Burn Scar Syndrome in Young Adults with
Major Burns. J Acupunct Meridian Stud.
2021;14(4):127-36.

[DOL: 10.51507/j.jams.2021.14.4.127.
PMID: 35770555.]

Aziz ZS, Abu SF, Chong NJ. A systematic
review of silver containing dressings and
topical silver agents (used with dressings)
for burn wounds. Burns. 2012;38(3):307-18.
[DOLI: 10.1016/j.burns.2011.09.020;
PUBMED: 22030441]

Dunn K, Edwards-Jones V. The role of
Acticoat™ with nanocrystalline silver in the

management of burns. Burns.
2004;30(Suppl  1):S1-S9.  [PUBMED:
15327800].

Matheson JD, Clayton J, Muller MJ. The
reduction of itch during burn wound healing.
J Burn Care Rehabil. 2001;22(1):76-81;
discussion 75. [DOI: 10.1097/00004630-
200101000-00017. PMID: 11227690.]

Kurtz ES, Wallo W. Colloidal oatmeal:
history, chemistry and clinical properties. J
Drugs Dermatol. 2007;6(2):167-70. [PMID:
17373175.]

Hercogova J. Topical anti-itch therapy.
Dermatol Ther. 2005;18(4):341-3. [DOI:
10.1111/j.1529-8019.2005.00033.x. PMID:
16297007.]

Anand P. Capsaicin and menthol in the
treatment of itch and pain: recently cloned
receptors  provide the key. Gut.
2003;52(9):1233-5. [DOI:
10.1136/gut.52.9.1233. PMID: 12912849;
PMCID: PMC1773799.]

Lysy J, Sistiery-Ittah M, Israelit Y, Shmueli
A, Strauss-Liviatan N, Mindrul V, Keret D,
Goldin E. Topical capsaicin--a novel and
effective treatment for idiopathic intractable

pruritus ani: a randomised, placebo
controlled, crossover study. Gut.
2003;52(9):1323-6. [DOI:

10.1136/gut.52.9.1323. PMID: 12912865;
PMCID: PMC1773800.]

Willebrand M, Low A, Dyster-Aas J, Kildal
M, Andersson G, Ekselius L, Gerdin B.
Pruritus, personality traits and coping in
long-term  follow-up  of  burn-injured
patients. Acta Derm Venereol.
2004;84(5):375-80.

274



