ORIGINAL ARTICLE: 2014 ABA PAPER

Pruritus in Pediatric Burn Survivors: Defining the

Clinical Course
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Pruritus is a frequent and severe symptom and a significant cause of distress for adult burn
patients. Its effects in children are largely unstudied. The aim of this study is to characterize
postburn itch in the pediatric population. This is a retrospective review from 2006 to 2013
for pediatric burn survivors who were enrolled in a longitudinal multicenter outcomes
study. Demographic data, injury characteristics, associated symptoms (skin-related
problems, pain, and sleep), and incidence and intensity (Numerical Rating Scale) of itch
were examined. Measures were completed at hospital discharge and at 6, 12, and 24 months
after injury. Spearman’s correlations were used to examine the correlation between itch
intensity and associated symptoms. Multivariate regression analyses examined the impact

of associated symptoms on itch intensity. There were 430 pediatric burn survivors with

a mean age of 7.8 years and a mean TBSA of 40.8%. Pruritus is present in most children
(93%) and is of moderate intensity (5.7 = 3.1) at discharge. The frequency and intensity

of pruritus decreases over time; a majority of children continue to report symptoms at

2 years (63%). Itch was significantly correlated with associated symptoms. Regression
analyses showed a correlation between itch intensity and pain at each time point. There

was no association between itch intensity and burn etiology, age, gender, or burn size.
Pruritus is a frequent complication that lasts for at least 2 years after injury in a majority

of pediatric burn survivors. This information will enable better tracking of outcomes and
will serve as a baseline for assessing interventions. (J Burn Care Res 2015;36:151-158)

In 1660, the German physician Haftenrefter defined
itch as “an unpleasant cutaneous sensation which pro-
vokes the desire to scratch.”! This definition of pruritus
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still remains relevant today.? Pruritus in burned
adults is common and long-lasting with a reported
incidence of 93 and 73% at hospital discharge and 2
years, respectively.? In a cross-sectional study of adult
burn survivors at an average of 17 years postburn
injury, 72% reported itching.* Pruritus is a significant
cause of distress for burn patients, potentially affect-
ing wound healing, scar formation, sleep, and con-
centration.>” Predictors for pruritus in adult burn
patients included female gender, burn size and depth,
younger age, dry skin, and raised or thick scars.?
Although itch is a frequent and severe symptom
in adults in the acute and chronic stages of recovery,
its characteristics in the pediatric burn population
are largely unstudied. Our current understanding of
pediatric pruritus is based on literature that exam-
ines itch as a cause of sleep disruption. A preliminary
study reported that 70% of pediatric and adoles-
cent burn survivors were “usually” awakened from
sleep by itching.® Another study indicated that itch
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at discharge was a predictor of sleep difficulties at
6-month and 12-month follow-up in children.” To
date, there have been no studies that examine the
prevalence, intensity, and distress related to pruritus
for pediatric burn survivors. The aim of this study is
to characterize postburn itch and associated factors
in the pediatric population.

METHODS

Setting

Funded by the Department of Education’s National
Institute of Disability and Rehabilitation Research,
the Burn Model System (BMS) program maintains a
longitudinal database of demographic and outcome
information. The BMS database has been in exis-
tence since 1994 and currently includes four national
centers. The current BMS database enrollment crite-
ria for pediatric patients include

e >20% TBSA burn that required surgery for
wound closure

e Electrical high-voltage/lightning burn injury
that required surgery for wound closure

e Hand, face, or feet burn that required surgery
for wound closure

Of note, before August 2009, the first enrollment
criterion above was different; pediatric patients with
a TBSA of 30% or more who required surgery for
wound closure were included. The other two crite-
ria (electrical /lightning injury, critical area injuries)
remained constant throughout the study period.

Study data were collected and electronically entered
into a centralized BMS database. Subjects were
enrolled after providing informed consent. This study
was monitored by institutional review boards at each
study site. The BMS database design, structure, and
collection methods have been reported previously.!?
Data for subjects from 0 to 13 years were obtained
from a parent or guardian; data for subjects aged 14
to 18 years were obtained from the survivor.

Study Participants

This study included BMS pediatric patients (aged 18
and under) who were injured from January 2006 to
August 2013. Data were collected at hospital dis-
charge and at 6, 12, and 24 months after injury.

Outcome Measures

Primary Outcomes

Pruritus. Study subjects reported the intensity
of their itching and the level of distress due to their
itch. Itch intensity (Numerical Rating Scale [NRS]
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Itch Intensity) was measured by the NRS, which is
a self-reported, 11-point scale, with O representing
no itch and 10 representing unbearable, excruciating
itch. The NRS Itch Intensity scale has demonstrated
validity and reliability in a variety of diagnoses.’
Subjects also reported the intensity of their distress
due to their itch using the NRS (NRS Itch Distress),
with 0 representing no distress and 10 representing a
lot of distress due to itching. NRS Itch Intensity and
NRS Itch Distress were collected at all time points.

Secondary Outcomes

Pain and sleep. Study subjects also reported the
intensity of pain (NRS Pain Intensity) and sleeping
difficulty (NRS Sleep Intensity). These were reported
using an NRS, with 0 representing no pain or
sleeping difficulty and 10 representing unbearable or
excruciating pain, or being unable to sleep. Subjects
also reported their distress due to pain (NRS Pain
Distress) and sleeping difficulty (NRS Sleep Distress)
on an NRS, with 0 representing no distress or not
experiencing the symptom, and 10 representing a lot
of distress due to the issue. NRS Pain Intensity, NRS
Sleep Intensity, NRS Pain Distress, and NRS Sleep
Distress were collected at all time points.

Skin-Related Problems. The presence of skin-
related conditions due to the burn injury was recorded
as Yes, No, or Unknown. Skin-related problems
included dry skin, fragile skin, chronic open wounds,
skin tightness that interferes with function, loss of skin
sensation, and increased skin sensitivity. Skin-related
problem data were collected at all time points.

Demographic and Medical Varviables. Demographic
data included age, gender, ethnicity, and the language
in which the form was administered. Medical data
included percent TBSA burn, percent TBSA grafted,
and primary etiology of injury. Demographic and
medical variables were collected at discharge.

Statistical Analysis

Stata software (version 12) was used for the analy-
ses. Descriptive statistics are used to summarize the
demographic and medical data of the study popu-
lation. Incidence of pruritus, pain, and sleeping
difficulty was tabulated as a percentage of subjects
with a score of 21 on NRS Itch Intensity, NRS Pain
Intensity, and NRS Sleep Intensity, respectively. The
mean NRS Intensity and NRS Distress scores are cal-
culated as an average of all scores for that particular
symptom (pain, itch, and sleep).

Paired #-tests were used to analyze the change in
severity between consecutive time points for pri-
mary (NRS Itch Intensity and NRS Itch Distress)
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and secondary outcomes (NRS Pain Intensity, NRS
Sleep Intensity, NRS Pain Distress, and NRS Sleep
Distress). Significance was determined by P < .05.

Spearman’s correlations were used to examine the
correlations between itch intensity (NRS Itch Inten-
sity) and secondary outcomes (NRS Pain Intensity,
NRS Sleep Intensity, and skin-related problems) at
cach time point. A Bonferroni adjustment was used
to account for multiple testing. The adjusted signifi-
cance level was 0.00625.

Univariate linear regression was used to examine
associations at each time point between itch inten-
sity (NRS Itch Intensity) and demographic factors,
medical factors, and secondary outcomes (pain,
sleep, and skin-related problems). Multivariate linear
regressions were used at each time point with those
variables that were significant (P < .05) in the uni-
variate models to determine significant factors asso-
ciated with itch intensity.

RESULTS

Patient Demographics

A total of 430 pediatric subjects with a history of
burn injury met inclusion criteria. The mean age at
the time of injury was 7.8 +5.6 years; 289 (67.2%)
were male subjects, 271 (63.0%) were Hispanic, and
the average burn size (TBSA burn) was 40.8 +22.4%.
Table 1 contains the population characteristics.

Primary Outcomes

At discharge, 93% of the population reported itch, with
the number decreasing to 87% at 6 months, 78% at 12
months, and 64% at 24 months after injury (Figure 1).
The mean NRS Itch Intensity scores were 5.7, 4.3,
3.5, and 2.5 at discharge, 6 months, 12 months, and
24 months, respectively (Figure 2). As evaluated by
paired #tests, NRS Itch Intensity exhibited a significant
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Table 1. Patient characteristics

Population (N = 430)

Age at injury, years, mean (SD) 7.8 (5.6)
TBSA burn, %, mean (SD) 40.8 (22.4)
TBSA graft, %, mean (SD) 35.6 (23.8)
Gender
Male, 7 (%) 289 (67.2)
Form language, 7 (%)
English 215 (50.0)
Spanish 209 (48.6)
Other 1(0.2)
Ethnicity, 7 (%)
Hispanic 271 (63.0)
Caucasian 106 (24.7)
African American 33(7.7)
Other (non-Caucasian) 19 (3.2)
Injury etiology, 7 (%)
Fire /flame 260 (60.5)
Scald 100 (23.3)
Electricity 27 (6.3)
Contact with hot object 17 (4.0)
Grease 14 (3.3)
Chemical 2(0.5)
Flash 2(0.5)
Other* 4(0.9)

*Other includes the following etiologies and frequencies: hydrofluoric acid,
1; TENS/Stevens Johnson, 1; abrasions, 1; meningococcemia, 1.

decline at each consecutive time point. Mean NRS Itch
Distress scores also declined significantly at each time
point (5.2,4.4, 3.6, and 2.7 at discharge, 6, 12, and 24
months, respectively). Therefore, subjects experienced
similar declines in itch intensity and distress due to itch-
ing in the 2 years after their injury (Table 2).

Secondary Outcomes

Pain and sleep characteristics are reported in Table 2.
The frequency of pain and sleep difficulty was great-
est at discharge and decreased at each subsequent

Table 2. Incidence, intensity, and distress of itch, pain, and sleeping difficulty

Discharge 6 Months 12 Months 24 Months
Ttch incidence (NRS > 0), 7 (%) 289 (93) 211 (87) 175 (78) 114 (64)
NRS Itch Intensity, mean (SD) 5.7 (3.1) 4.3 (3.2)** 3.5(3.2)** 2.5(2.9)**
NRS itch distress, mean (SD) 5.2 (3.3) 4.4 (3.2)** 3.6 (3.4)** 2.7 (3.1)**
Pain incidence (NRS > 0), 7 (%) 264 (86) 134 (55) 93 (42) 62 (35)
NRS pain intensity, mean (SD) 42 (2.9) 1.7 (2.2)** 1.5(2.3) 1.2(2.2)
NRS pain distress, mean (SD) 4.1(3.0) 2.0 (2.3)** 1.9 (2.5) 1.4 (2.3)
Sleep difficulty incidence (NRS > 0), 7 (%) 227 (73) 125 (52) 101 (45) 52 (29)
NRS sleep intensity, mean (SD) 3.6 (3.3) 2.1 (2.8)** 1.6 (2.5)** 1.0 (2.1)*
NRS sleep distress, mean (SD) 3.4 (3.3) 2.2 (29)** 1.8 (2.8)** 1.2 (2.3)

NRS, Numerical rating scale.
*P < .05 when compared with previous time point.
**P < .001 when compared with previous time point.
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Figure 1. Incidence ofitch, sleep problems and pain over time. Incidence of pruritus, pain, and sleeping difficulty was tabu-
lated as a percentage of subjects with a score of 21 on the Numerical Rating Scale (NRS) Itch Intensity, NRS Pain Intensity,

and NRS Sleep Intensity scales.

burn population. Pruritus is a common symptom in
children with burns, present in essentially all children
at discharge (93%). The intensity of itch is moderate
at time of discharge (5.7+3.1) and decreases over
time; however, it is still present in the majority of
children at 2 years (63%). Therefore, pruritus is a
common problem in both the acute and chronic set-
ting in children with burns.

There is little prior research examining pruritus
in the pediatric burn population. In work examin-
ing sleep in children with burn injuries, a majority
of burn survivors were “usually” awakened from
sleep by itching.® Another study of children with

burns reported that itch at discharge was a predictor
of sleep difficulties at follow-up.? Research examin-
ing the psychometric properties of multidimensional
outcome instruments for burned children, the Burn
Outcomes Questionnaires, reported trends in itch
symptoms demonstrating a decline in severity over
time.!1" In a comparison between survivor and par-
ent responses, children rated their itch symptoms as
more severe than their parents; interestingly, most
all other outcome domains of the instrument dem-
onstrated no difference in ratings between children
and their parents.'® Assessing itch in young children
is particularly complicated given the limited verbal

Intensity over time
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Figure 2. Mean intensity scores over time for itch, sleep, and pain.
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Table 4. Multivariate regression analyses examining
predictors of NRS Itch Intensity at discharge and at 6,
12, and 24 months

Time Point and

Primary Outcome Coefficient P
Discharge
NRS pain intensity 0.11 .020*
NRS sleep intensity 0.19 <.001*
NRS itch distress -0.14 .005*
NRS pain distress 0.85 <.001*
NRS sleep distress -0.10 .035*
6 months
NRS pain ontensity 0.10 .028*
NRS sleep intensity 0.16 .005*
NRS itch distress 0.77 <.001*
NRS pain distress -0.05 .325
NRS sleep distress -0.01 908
12 months
NRS pain intensity 0.14 .002*
NRS sleep intensity -0.03 591
NRS itch distress 0.84 <.001*
NRS pain distress -0.09 .090
NRS sleep distress 0.10 144
24 months
NRS pain intensity 0.17 .003*
NRS sleep intensity 0.05 419
NRS itch distress 0.74 <.001*
NRS pain distress -0.06 284
NRS sleep distress 0.04 502

NRS, Numerical Rating Scale.
*P< .05.

skills of this age group. Using the parent-adminis-
tered Burn Outcome Questionnaire for ages 0 to 5,
burned children experienced significant itch symp-
toms; itch symptoms were reported as a combined
domain with pain symptoms. Nevertheless, these
symptoms recovered gradually over a year from
injury but failed to reach the level of unburned age-
matched children.!® The published literature exam-
ining the Burn Outcome Questionnaires did not
examine the incidence of pruritus and did not use
the NRS to assess symptom severity.!114 The current
study is the first to examine pruritus as the primary
outcome and to describe its frequency, severity, and
associated symptoms.

The clinical course of pruritus in the pediatric
burn population is similar to that of adults. Previ-
ously reported data in adults using the BMS data-
base are used for comparison.? Both children (93%)
and adults (93%) exhibit a high incidence of pruritus
symptoms at discharge. Although the frequency of
pruritus decreases over time in both populations, a
majority of children (64%) and adults (73%) report

Journal of Burn Care & Research
January/February 2015

symptoms at 24 months. Similarly, the intensity of
pruritus is worst at discharge (5.7;5.6) and decreases
at each subsequent time interval in both popula-
tions. In adults, previous studies have identified
TBSA burned, TBSA grafted, age, and female gen-
der as predictors of pruritus.®%!” However, none of
these predictors were found to be significantly asso-
ciated with pruritus intensity in the pediatric burn
population. A similar pattern of improvement in itch
symptoms over time has been shown in other adult
burn datasets.!® In studies of chronic pruritus in
other nonburn adult populations, younger age and
female gender were associated with chronic pain or
pruritus.!?

Given the frequency, severity, and duration of
pruritus and pruritus’ well-documented impact on
sleep and overall quality of life,'®!? there is compel-
ling reason to determine efficacious treatments in
this population. Most studies examining treatments
for pruritus in burns have focused on the adult
population. The following interventions have been
examined in the adult burn population with vary-
ing levels of evidence: antihistamines (H1 receptor
antagonists, both oral and topical); antiepileptics
(gabapentin and pregabalin); tricyclic antidepres-
sants (topical doxepin); noninvasive brain stimula-
tion techniques such as transcranial direct current
stimulation; and nonmedication interventions such
as emollients (aloe vera, lanolin) and massage ther-
apy.2%2* The only treatments that have been assessed
in children include gabapentin, a eutectic mixture
of local anesthetics (EMLA), the Unna boot, and
loratadine.?-22:25-27 Researchers demonstrated a sig-
nificant reduction in itch symptoms within 24 hours
of receiving gabapentin in the pediatric burn popula-
tion.2? EMLA was shown to reduce the number of
pruritic episodes on the day in which it was admin-
istered.?®> EMLA has not been assessed for pruritus
relief in the adult burn population; interestingly,
EMULA has also been used for pain relief during veni-
puncture and vaccination in children.?8-39 A pediatric
observational study using the Unna boot demon-
strated fewer itch symptoms as well as reduced dress-
ing change time, lower cost of dressings, and better
appetite, sleep, and play patterns.?>2% In a pilot study,
the administration of loratadine provided subjective
relief of itching for all patients.?” Additional research
is needed to assess treatment options for pruritus in
the pediatric population.

Existing instruments to assess the severity and
quality of pruritus have limitations in the pediatric
population. One-dimensional assessments are com-
monly used and include the NRS, the Visual Ana-
log Scale, and the Verbal Rating Scale.373* These
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scales use an 1l-point scale that ranges from 0,
representing no itch, to 10, representing the worst
itch imaginable. However, numerical scales have
demonstrated problems with reliability in small chil-
dren.?>3¢ The recently developed 5D itch scale is a
more detailed pruritus questionnaire that examines
five dimensions of itch (degree, duration, direction,
disability, and distribution) with established reli-
ability and validity in the adult population; it has
not been validated in children.3”:38 The Itch Man
Scale is a detailed, child-specific pruritus assessment
for burn survivors that was recently developed and
validated.®®

LIMITATIONS

The study data are from patient self-reports and
parents reporting on their child’s health status,
introducing potential reporting bias. A recent
study demonstrated that children rate their itch
as more severe than their parents; however, for
essentially all other outcome domains children and
parents exhibited similar responses.!> Addition-
ally, all patients were treated at a major burn cen-
ter, which may represent selection bias; the BMS
database may not be representative of a national
sample of burned children. Also, small burns
were not included in the dataset (inclusion crite-
ria: TBSA 220% or electrical injury or critical area
burns); therefore, the findings are not necessarily
representative of children with smaller burns. The
database does not include data on treatments for
pruritus; therefore, investigators cannot control
for this variable. The majority of the study popu-
lation self-identified as Hispanic; this may not be
representative of the national pediatric burn popu-
lation. Nevertheless, in spite of these limitations,
this represents an important contribution as the
first work to detail the clinical course of pruritus in
the pediatric burn population.

CONCLUSION

This investigation provides a description of pru-
ritus in the pediatric burn population and dem-
onstrates that it is a frequent complication that
lasts for at least 2 years after injury in a majority of
patients. This information will aid patients, fami-
lies, clinicians, and researchers in better under-
standing pruritus; furthermore, it will enable
better tracking of outcomes and serve as a base-
line for assessing interventions. There is a need to
demonstrate efficacy of treatments for pruritus in
this population.

Schneider et al 157

REFERENCES

1. Tkoma A, Steinhoff M, Stinder S, Yosipovitch G, Schmelz M.
The neurobiology ofitch. Nat Rev Neurosci 2006;7:535-47.

2. Rothman S. Physiology of itching. Physiol Rev.
1941;21:357-81.

3. Carrougher GJ, Martinez EM, McMullen KS,; et al. Pruritus
in adult burn survivors: postburn prevalence and risk fac-
tors associated with increased intensity. J Burn Care Res
2013;34:94-101.

4. Holavanahalli RK, Helm PA, Kowalske KJ. Long-term out-
comes in patients surviving large burns: the skin. J Burn
Care Res 2010;31:631-9.

5. Parnell LK, Nedelec B, Rachelska G, LaSalle L. Assessment
of pruritus characteristics and impact on burn survivors.
J Burn Care Res 2012;33:407-18.

6. Bell L, McAdams T, Morgan R, et al. Pruritus in burns: a
descriptive study. ] Burn Care Rehabil 1988;9:305-8.

7. Jafte SE, Patterson DR. Treating sleep problems in patients
with burn injuries: practical considerations. J Burn Care
Rehabil 2004;25:294-305.

8. Rimmer R, Bay R, Sadler I, et al. Are Pain and Itching
Causing Sleep Disruption in Pediatric Burn Patients?. 44th
Annual Meeting of the American Burn Association. . Seattle,
WA: ] Burn Care Res 33;2012:S178.

9. Arcencaux LL, Epperson KM, Duvall C, Mason ST, Herndon
DN, Meyer WJ. In-hospital and discharge pain and itch as
predictors of long-term sleep disturbances in pediatric burn
injuries. American Burn Association: 42nd Annual Meeting.
Vol 31. Boston, MA, 2010:S59.

10. Klein MB, Lezotte DL, Fauerbach JA, et al. The National
Institute on Disability and Rehabilitation Research burn
model system database: a tool for the multicenter study of the
outcome of burn injury. J Burn Care Res 2007;28:84-96.

11. Daltroy LH, Liang MH, Phillips CB, et al. American Burn
Association/Shriners Hospitals for Children burn outcomes
questionnaire: construction and psychometric properties.
J Burn Care Rehabil 2000521 (Pt 1):29-39.

12. SveenJ, Sjoberg F, Oster C. Health-related quality of life in
Swedish pediatric burn patients and associations with burn
and family characteristics. Burns 2014;40:987-94.

13. Kazis LE, Liang MH, Lee A, et al. The development, valida-
tion, and testing of a health outcomes burn questionnaire for
infants and children 5 years of age and younger: American
Burn Association/Shriners Hospitals for Children. J Burn
Care Rehabil 2002;23:196-207.

14. van Baar ME, Essink-Bot ML, Oen IM, et al. Reliability
and validity of the Dutch version of the American Burn
Association/Shriners Hospital for Children Burn Outcomes
Questionnaire (5-18 years of age). J Burn Care Res
2006;27:790-802.

15. Meyer W] 3 Lee AF, Kazis LE, et al; Multi-Center
Benchmarking Study Working Group. Adolescent survivors
of burn injuries and their parents’ perceptions of recovery
outcomes: do they agree or disagree? J Trauma Acute Care
Surg 2012;73(Suppl 2):5213-20.

16. Van Loey NE, Bremer M, Faber AW, Middelkoop E,
Nieuwenhuis MK. Itching following burns: epidemiology
and predictors. Br ] Dermatol 2008;158:95-100.

17. Vitale M, Fields-Blache C, Luterman A. Severe itching in the
patient with burns. ] Burn Care Rehabil 1991;12:330-3.

18. Ryan CM, Schneider JC, Kazis LE, et al; Multi-Center
Benchmarking Study Group. Benchmarks for multidi-
mensional recovery after burn injury in young adults: the
development, validation, and testing of the American
Burn Association/Shriners Hospitals for Children young
adult burn outcome questionnaire. J Burn Care Res
2013;34:¢121-42.

19. Kini SP, DeLong LK, Veledar E, McKenzie-Brown AM,
Schaufele M, Chen SC. The impact of pruritus on qual-
ity of life: the skin equivalent of pain. Arch Dermatol
2011;147:1153-6.

220z 1snbny 0z uo 1senb Aq 2888961/ LG L/L/9E/8191e/I0q /W00 dno olwepeoe//:sd)y woly papeojumoq



158  Schneider et al

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mendham JE. Gabapentin for the treatment of itching pro-
duced by burns and wound healing in children: a pilot study.
Burns 2004;30:851-3.

Goutos I, Eldardiri M, Khan AA, Dziewulski P, Richardson
PM. Comparative evaluation of antipruritic protocols in
acute burns. The emerging value of gabapentin in the treat-
ment of burns pruritus. J] Burn Care Res 2010;31:57-63.
Goutos I. Neuropathic mechanisms in the pathophysiology
of burns pruritus: redefining directions for therapy and re-
search. J Burn Care Res 2013;34:82-93.

Ahuja RB, Gupta GK. A four arm, double blind, randomized
and placebo controlled study of pregabalin in the manage-
ment of post-burn pruritus. Burns 2013;39:24-9.

Portilla AS, Bravo GL, Miraval FK| et al. A feasibility study
assessing cortical plasticity in chronic neuropathic pain fol-
lowing burn injury. J Burn Care Res 2013;34:¢48-52.
Kopecky EA, Jacobson S, Bch MB, et al. Safety and phar-
macokinetics of EMLA in the treatment of postburn pruri-
tus in pediatric patients: a pilot study. ] Burn Care Rehabil
2001;22:235-42.

Barone CM, Mastropieri CJ, Peebles R, Mitra A. Evaluation
of the Unna Boot for lower-extremity autograft burn
wounds excoriated by pruritus in pediatric patients. ] Burn
Care Rehabil 1993;14:348-9.

Tager K JM, Savlors R, Warden GD. The use of Claritin
to control itching in thermaly injured patients. ] Burn Care
Rehabil 1998;19:261.

Abuelkheir M, Alsourani D, Al-Eyadhy A, Temsah
MH, Meco SA, Alzamil F. EMLA® cream: a pain-reliev-
ing strategy for childhood vaccination. J Int Med Res
2014;42:329-36.

Biran V, Gourrier E, Cimerman P, Walter-Nicolet E,
Mitanchez D, Carbajal R. Analgesic effects of EMLA cream

30.

31.

32.

33.

34.

35.

36.

37.

38.

Journal of Burn Care & Research
January/February 2015

and oral sucrose during venipuncture in preterm infants.
Pediatrics 2011;128:¢63-70.

Shavit I, Hadash A, Knaani-Levinz H, Shachor-Meyouhas Y,
Kassis I. Lidocaine-based topical anesthetic with disinfectant
(LidoDin) versus EMLA for venipuncture: a randomized
controlled trial. Clin J Pain 2009;25:711-4.

Reich A, Heisig M, Phan NQ, et al. Visual analogue scale:
evaluation of the instrument for the assessment of pruritus.
Acta Derm Venereol 2012;92:497-501.

Phan NQ, Blome C, Fritz F, et al. Assessment of pruritus
intensity: prospective study on validity and reliability of the
visual analogue scale, numerical rating scale and verbal rat-
ing scale in 471 patients with chronic pruritus. Acta Derm
Venereol 2012;92:502-7.

Ashmore SD, Jones CH, Newstead CG, Daly MJ, Chrystyn
H. Ondansetron therapy for uremic pruritus in hemodialysis
patients. Am J Kidney Dis 2000;35:827-31.

Manenti L, Vaglio A, Costantino E, et al. Gabapentin in the
treatment of uremic itch: an index case and a pilot evalua-
tion. J Nephrol 2005;18:86-91.

Breivik EK, Skoglund LA. Comparison of present pain in-
tensity assessments on horizontally and vertically oriented
visual analogue scales. Methods Find Exp Clin Pharmacol
1998;20:719-24.

de Jong A, Baartmans M, Bremer M, et al. Reliability, va-
lidity and clinical utility of three types of pain behavioural
observation scales for young children with burns aged 0-5
years. Pain 2010;150:561-7.

Elman S, Hynan LS, Gabriel V, Mayo MJ. The 5-D itch scale:
anew measure of pruritus. Br ] Dermatol 2010;162:587-93.
Morris V, Murphy LM, Rosenberg M, Rosenberg L, Holzer
CE 3rd, Meyer WJ 3rd. Itch assessment scale for the pediat-
ric burn survivor. J Burn Care Res 2012;33:419-24.

220z 1snbny 0z uo 1senb Aq 2888961/ LG L/L/9E/8191e/I0q /W00 dno olwepeoe//:sd)y woly papeojumoq



