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Pruritus isa frequent and severe symptom and a significant cause of distress for adult burn
patients. Its effects in children are largely unstudied, *I'he aim of this study is to characterize
postburn itch in the pediatric population. This is a retrospeetive review from 2006 to 2013
for pediateic burn survivors who were enrolled in a longitudinal multicenter outcomes
study. Deimographic data, injury characteristics, associated symptoms (skin-relared
problems, pain, and sleep), and incidence and intensity (Mumerical Raring Seale) of itch
were examined. Measures were completed at hospital discharge and at 6, 12, 2nd 24 months
after injury. Spearman’s corrclations were used to examine the correlation between itch
intensity and associated symptoms. Multivariate regression analyscs 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 mecan TBSA of 40.8%. Pruritus s 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
analysey &huwcd a corrclation between itch intensity and pain at each tim< point. There

was no association between itch intensity and burn etiology, age, pender, of Durn slze., -
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 serveé as a baseline for assessing interventions. (F Burn Care Res 2015:36:151-158)

In 1660, the German physician Haffenreffer defined
itch as “an unpleasant cntaneons sevisation which pro-
vokes the desive to serarch.”! This definiton 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
buirn survivors at an average of 17 years postburn
injury, 72% reported itching.* Pruritus is a significant
cause of distress for buen patients, potentially affect-
ing wound healing, scar formation, slecp, and con-
centration:*” Predicrors for pruritus in adult burn
patients included female gender, burn size and depth,
vounger age, dry skin, and raised or thick scars 3
Although itch is a frequent and severe symptom
in adults in the acute and chronic stages of recovery,
its characteristics in the pediatiic burn population
are largely unstudied. Our current understanding of
pediatric pruritus iy based on literanmre that cxam-
ines itch as a cause of slecp 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 difficultics at
6-month and 12-month follow-up in children.? ‘I'o
date, there have been no studics that examine the
prevalence, intcnsity, and distress related to prutitus
for pediatric burn survivors. The aim of this study is
to characterize postburn itch and associated factors
in the pediatric population,

METHlODS
Setting

Funded by the _Dcpart-mént' of E'ducation’.s National =

Institute of Disability and Rehabilitation Rescarch,
the Burn Model System (BMS) program maintains a
longitudinal databasc of demographic and outcome
information. The BMS darabase has been in exis-
tenece since 1994 and currently includes four national
centers. The current BMS databasc cnrollment crite-
tia for pediatric paticnts include

« =20% TBSA burn thar required surgery for
wound closure _

# Flectrical high-voltage /lightning burn injury

 that required surgery for wound closure

* Hand, facc, or feet burn that required sucgery
for wound closyre -

OFf note, before August 2009, the first earollment

criterion above was different; pediatric paticoes with |

a TBSA of 30% or more who required surgery for
wound closure were inchaded. The other two crite-
ria (clcctr-ical/lightnihg injury, critical area injurics)
remained constant throughout the smdy period.

Study data were collected and electronically entered
into a centralized BMS database. Subjccts werne
enrolled after providing informed consent. "Uhis study
was monitored by institutional review boards at each
study site. I'he BMS database design, structure, and
collection methods have been reported previously.'
Data for subjects from 0 to 13 years were obtained
from a parcirt or guardian; data for subjects aged 14
tor 18 years were obtained from the survivor,

Study Participants .

This study included BMS pediatric paticnts (aged 18
and under) who were injured from January 20006 to
August 2013, Data were collected at hospital dis-
charge and at 6, 12, and 24 months after injury.

QOutcome Measures

Primary Qutcomes

Pruritus, Study subjects reported the intensity
of their itching and the level of distress duc to their
itch. Itch intensity (Numerical Rating Scale [NRS]
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Itch Intensity) was measured by the NRS; which is
a sclftreported, 11-point scale, with O representing
noy itch and 10 representing unbearable, excruciating
itch. The NRS Itch Intensity scale has demonstrated
validity ahd rcliability 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 duc to itching. NRS Itch Intensity and

NRS Itch Distress were collected at all time points.
" Becondary Outcomes

Prin and sleep. Study subjects also reported the
intensity of pain (NRS Pain Intensity) and slecping
difficulty (NILS Sleep Intensity). These were reported
using an NRS, ‘with 0 rcpresenting no pain or
sleeping difficulty and 10 representing unbearable ot
cxcruciating pain, or being unable to sleep. Subjects
also reported their disteess due to pain (NRS Pain
Distress) and slecping difficulty (MRS Sleep Distress)
on an MRS, -with 0 representing no distress or not
cxperiencing the symptom, and 10 representing a lot
of distress due to thé issue, NRS Pain Intensity, NRS
Sleep Intensity, NRS Pain Distress, and NRS Slecp
Distress were collected at all time points,

Skin-Related Problems. The presence of skin-
refated conditions due terthe buen injury was recorded
as Yes, No, or Unknown. Skin-rclated 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 collecred at all time points.

Demographic and Medieal Variables. 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 ar discharge.

Statistical Analysis
Stata software (version 12) was usced for the analy-
ses. Descriptive statistics arc used to snmmarize the
demographic and medical data of the study popu-
lation. Incidence of pruritus, pain, and slecping
difficulty was rabulated as a percentage of subjects
with a score of =1 on NRS Trch Intensity, NRS Pain
Intensity, and NRS Sleep Intensity, respectively, The
mean NRS Intensity and NRS Distress scores arc cal-
culated as an average of all scores for that particular
symptom (pain, itch, and sleep).

Paired #-tests were wsed 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 sccondary outcomes (NRS Pain Intensity, NRS
Sleep Tntensity, 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 Irch Inten-
sity) and secondary outcomes (NRS Pain Intensity,
NIS Sleep Intensity, and skin-related problerns) at
cach tme point. A Bonferrani adjustment was used
to account for multiple testing. 'I'he adjusted 51,5_1,11111-
cance level was 0.00625.

Univariate lincar regression was used to examine
associations at each time point bérween itch inten-
sity (MRS Itch Intensity) and demographic factors,
medical facrors, and sccondary outcomes (pain,
sleep, and skin-related problems). Multivariate linear
regressions were used at cach time point with those
variables that were significant (P = ,05) in the uni-
variate modcls to determine significant factors asso-
clated with itch intensiry.

RESULTS

Patient Demographics

A total of 430 pediatic 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 £23 4%, -

Table 1 contains the population characteristics.

Primary Qutcomes

Ar discharge, 93% of the population reported itch, with
the number decreasing to 87% at 6 months, 78% ar 12
months, and 64% at 24 months after injury (Figure 1).
The mean NRS Ttch 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 cvaluated by

paired #rests, NRS Itch Intensity exbibited a significant
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Table 1. Paticnt characteristics

Papulation (N = 430}
Ape at injury, years, mean ($1) 7.8 (5.0}
TESA burn, %, mean (51 40,8 (22 .4)

'UBSA geail, %, mean (5D)
Gendder

35.6 (22.8]

Malc, # (%) BV {G7.2)
Form language, = (%)
Tnglish - 215 (50.0)
Spanish _ ' 204 (18.6)
: Other . . ) 1(0.2}
. Cthnidty, » (%) '
Hispanic 271 (63.0)
Caucasian 106 {24.7)
African American - 337
Otlier {non-Caueasian) 19(3.2)
Injury etiology, # (%)
Fire Alame 260 (60.5)
Scald B 140 (23.3)
Tlectriciry ’ 27 (6.3)
Contact wilh hot vhject © 17 (4.0}
Grease 14 (3.3)
Chemical ) . 2(0.5)
Flash 2{0.5)
Other* 4 {09

*Other includes the fellowing etiologies and fraquencies: hydroflueric acid,
13 LTINS /Stevens Tohnoson, ];uﬁru:inm 1; meningococceniia, 1.
v r

decline at each consecutive time point, Mean NRS Itch
Distress scores also,declined significantly at each tme
point (5.2, 4.4, 3.6, and 2.7 at discharge, 6,12, and 24
meonths, respectively). T'herefore, subjects experdenced
similar declines in itch intensity and distrgss due to itch-
ing il the 2 years after their fnjury (Table 2).

Secondary Quicomes

P’ain and sleep charactenistics arc reported in Table 2.
The frequency of pain and sleep difficulty was great-
cst at -discharge and decrcased at each subsequent

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

12 Months

Discharpe 6 Months 24 Months
Trch incidence (NRS = 0, » (%) 2.w (93) 211 (87) 175 {(78) 114 {64)
MES leh Intensity, mean (SD) 7(3.1) 4.3{3.2)%* 3.5 (3.2)w+ 2.5 {2.0)%*
NIRS itch distress, mean (512) 5.2 (3.3) 4.4 (3.2)** 3.6 (34)4 2.7 {3.1)**
Pain incidence {NRS = 0), # (%) 264 (86) 134 (55) 93 (42) 62 (35)
MRS pain Intensity, mean (5D) 4.2 (2.9 1.7 (2, 2%~ 1.5 (2.3} 1.2(22)
NRS pain distress, mean (502) 4.1 (3.0) 2.0(2.3)** 1.9 (2.5 1.4(2.3)
Slecp difficoly necidence (WRS = 0), = (%) 227 (73) 125 (52) 101 (45) B2 (29)
NRS sleep tntensity, mean (S13) 3.6 {3.3) 2.1 (2.8)* 1.6 {2.5)* 1O (2.1)*
NRS sleep disteess, mean (SDY) 3.4(5.3) 22 (20 1.2 (2.3)

1.8 (2.8)**

NAS, Mumerical rating scale.
"1 = 05 when compared with previous time peint,
* P Q0L when compared with previons time point,
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time interval (pain incidence: 86, 55, 42, 35; sleep

W
L
difficulty incidence: 73, 52, 45, 29; Figure 1). Simi- gg g 2833
latly, the intensity of pain and sleep difficulty was most W ;t ===
at discharge and decreased ar cach subsequent time 55 slm MR
interval (mean NRS Pain Intensity: 4.1, 2.0, 1.9, 1.0; i FRdE
mean NRS Steep Intensity: 3.6, 2.1, 1.6, 1.0; Figure ) I B
23, Hor NRS Pain Intensity scores, there was a signifi- e .
cant decline from dischargi: to» the -month tme point E g . é é é =
(42 to 1.7, P < .001), but from 6 to 12 months and EREEER
ftom 12 1o 24 months there was no significant differ- E E & -
cnce in mcan WRS Pain Il_'lr(:nsity RCOTES. Th(:l mear ; 5 g" o o
WRS Tain Dhistress scores also'declined [rom discharge 5SS g
te 6 months afier jﬂjﬁ,ry, but there was no significant 3 LI N N N
decrease at subsequent time points (Table 2). Bl @BEIEEEE
Spearman correlations are reported in Table 3 for ﬁ 'g jE SS9 s
correlations between itch (NRS Itch Intensity) and g gi BB R A
sccondary outcomes (INRS Pain Intensity, NRS Slecp @‘ k= § "ﬁ § 5
Intensity, and skin-related problems). There was a e .
moderate positive correlation between itch and pain g felaa § §
at 12 and 24 months (r = 46, =< .000]1; » = .53, o ,.-u"j-g ﬁ’ t'-[‘-l‘ ﬁ? i
P« 0001), There was also a moderate positive cor- f_n'ﬁ o N
relation between itch and sleeping difficulty at all = o segd
time points (discharge: »= .42, < .0001; 6 months: g il
¥= 49, P« 0000 12 months: # = 42, P < 0001, g glansgd
24 months: 7 = 46, P < :0001}. In térms of skin- 4 flzzz =
related problems, there was & inoderate positive cor- 5 Eh T
refation between itch and fragile skin ar 24 months s 5 o f e
{r=41, P= 0001)and between itch and dry skin at g Wls s s o
12 and 24 months (v =-.580, P < .0001 and » = .50, :a b
= 0001, respectively) (Table 3). = 3 5888
In the univariate-analyses, a positive linear corre- g o 1555
lation was found berween NRS Iich Intensily and E ‘E BBy BB
NRS Tain Intensity, NRS Slecp Intensity, NRS Jich % ‘ ﬁ § E @ *
Distress, NRS Pain D{is‘trcss, and INRS Sleep Distress Lé . L s
at afl time points. No other factors were associated ;‘f g § g e §
with itch intensity at any of the time points, includ- g @ f % ‘f ﬁ‘?
ing cticlogy of injury, age, percent TRSA burmed, =t FY T
percent 'I'RBSA grafted, and gender. S . é £ g_ﬂ Ff ] :g_"
In the multvariate analysis, NRS Ttch Intensity was B sees
correlated with NIRS Pain Intensity and NRS Itch Dis- 5 g o2 e
tress at all dme points (P< J(05), NRS lich Intensity was = S =
associated with WRS Sleep Intensity at discharge and :% - g AP
6 months (P < .005). At discharge, itch intensity was 5 é’ Bl o r o
positively corrclated with NRS ain Distress and INRS . i
Sleep Distress; this correlation was not significant at all .§ . 8 2
the other time points. Tactors including etiology, age, 2 E" H B E
TBSA bumned, TRSA grafted, and gender were not = -% £ f‘ E g
significant in the univarate analysis and therefore were o 5 g g "'4;. ti
not included in the multivarate analyses (Table 4), % e EE E
: BEEE|T.
DISCUSSION : 'ﬁ {5 = '§ g §
24 e d =
T'his is the first study to provide a detailed descrip- = 5 % EZ? 5 2‘5
tion of the clinical course of pruiitus in the pediatric 5 ZZzz|HE
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Incidence over time

Percentage of Study Population
: wn
Q

Dischurgge & months

17 months

74 months |

Figure 1, Incidence of itch, 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 =1 on the Numerical Rating Scale (NBB) Itch Intensity, WRS Tain Intensity,

and WNRS Sleep Intensity scalcs.

* burn population. Pruritus is a comimon 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 majotity of
children at 2 years' (63%). Therefore,r pruritus is a

cornmon problem in both the acute and chronic set-

ting in children with hurhq .
There is littlé prior research examining plunms
in the pc:dmtnc burn population. In work examin-
ing sleep in children with burn injuries, a majority
of burn survivors were “usually™ awakened from
slcep by itching® Another study of children with

-

burns reported that itch at discharge was a predictor
of sleep difficultics at follow-up.” Rescarch cxamin-
ing the psychometric properties of multidimensional
outcome nstruments for burned children, the Burn
Outcomes Questionnaires, reported Lrends in itch
symptoms demonsirs 1rmg a decline in severity over
time."" ** Tn a comparison between survivor and par-
ent responses, children rared their itch symptoms as
more severe than their parents; interestingly, maost
alt other outcome domains of the instrument dem-
onstrated no difference in ratings between children
and their parents.'® Assessing itch it young children -
is particularly complicated given the limited verbal

Intensity over time

Mean NRS score

—f— Jtch

==l Poin

e Sletep

Dischurye G maonths

12 menths

24 months

Figurce 2. Mecan intensity scores over time for itch, steep, and pain.
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Table 4. Multivariate regression analyses cxamininp
predictors of WRS Tich Torensity ar discharge and at 6,
12, and 24 months

Time Point and

Primary Outcome Coefficient P
Discharpe
WRS pain intensity 0.1t 020*
MRS sleep intensity 0.19 =001
MERS itch distress -0.14 Los*
MRS pain distrcss 0.85 .001*
NRS slecp distress . - =010 . RiE N
6 months . ' : .
MRS pain oﬁrrnqlry ‘ 0.10 - 028*
NES slecp intensity 0.16 " 006*
NRS itch distress - 077 <.00L*
NRS pain distress -0.05 325
NRS sleep distress -0.01 A048
12 months ‘
NRS pain futensity 0.14 gz
MRS sleep intensity -0.03 H91
MR irch distress 0.84 =.001*
NRS pain distress -0.09 00
NRS rleep distress 410 44
24 maonrhs ‘
MRS pain intensity o 017 03
MRS gleep intensity ’ 0.05 A9
MRS iteh diswess . . 0.74 =.001*
MRS pain distress - -0.06 g et
NRS sleep distress 0.04 &a02.

NRS, Numerical ltsmng %cale
*Pu 0.

skills of this age group, Using the parcnt-adminis-
tered Burn Outcome Chaestionnaire for ages 0 to 5,
burned children expericnced significant itch symp-
toms; itch symptoms were reported as a combined
domain witl pain symptoms. Nevertheless, these
symproms rccovered gradually over-a year from
injury but failed to reach the level of unburned age-
matched children.'® The published lterature exam-
ining the Burn Qutcome Questionnaires did not
cxamine the incidence of pruritus and did not use
the NRS to assess symptom severity. ! The current
study is the first to examine pruritus as the primary
outcome and to describe its frequency, severity, and
assoclated symptoms.

The clinical course of pruntm in the pcd]atru_
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%) exhibir 2 high incidence of prurirus

symptoms at discharge. Although the frequency of

prutitus decreases over time in both populations, a
majority of children (64%) and adults (73%) report

Journal of Burn Care # Rescarch
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- symptoms at 24 months. Similarly, the intensity of |

pruritus is worst at discharge {5.7; 5.6) and decreases
at each subsequent time incerval in both popula-
tons, I adults, previous studies have identified
TRSA burned, TBSA grafted, age, and female gen-
der as predictors of prurings®'%7 However, none of
these predictors were found to be significantly asso-
clated with pruritus intensity in the pcr_{iatric burn

. population. A similar pattern of improvement in itch

symptoms over time has been shown in other adult
burn datasets.' In studies of chromc pruntus in

‘other nonburn adult populations, younger age and

femuale gendcr were 'EI.‘.'-.()CIE.T(’.‘d with chronic pain or
pruritus.t?

Given thc frequency, severity, and duration of
pruritus and proritus’ well-documented impact on
sleep and overall quality of life,'82 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 i the adult barn population with vary-
ing levels of evidence: antihistamines (H1 receptor
antagonists, both oral and topical); antiepileptics
(mabapentin and pregabalin}; tricyclic antidepres-
sants (topical doxepiny; noninvasive brain stimula-
tion techniques such a# transcranial direct currcnt
stimulation; and nonmedication mterventions such
as cmiollients (alge vera, lanolin) and massage ther-
apy.2%2¢ The only treatments that have been assessed
in childten include gabapenting a eutectic mixture
of local ancsthetics (EMLA), the Unna boot, and
loratadine 20222527 Rescarchers denfonstrated a sig-
nificant reduction in itch symptoms within 24 hours
of recciving gabapentin in the pediatric burn popula-
tion.2® EMILA was shown to reduce the number of
pruritic episodes on the day in which it was admin-
istered.®® EMLA has not been assessed for pruritis
reficf in the adult burn population; interestingly,
EMLA has also been wsed for pain relief during veni-
puncture and vaccination in children. 820 A pediatric
obscrvational study using the Unna boot demon-
strated fewer itch symproms as well as reduced dress-
g change time, lower cost of dressings, and better
appetite, sleep, and play patterns.®>?® 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 popwlation.

Existing instrumecnts 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.®-# 'I'hesc
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scales use an 11-point scale that ranges from Q,
representing no itch, to 10, representing the worst
itch imaginable. However, numerical scales have
demonstrated problems with reliability in small chil-
dren. ¥ The recently developed 513 itch scale is a
more derailed pruritus questionnaire that examines
five dimensions of itch (degree, duration, direction,
disability, and distrihﬁtinn) with established reli-
ability and validity in the adult population; it has
not been validated in children.®” The Itch Man
Scale is a detailed, child-specific prurines assessment
for burn survivors that was rec,enl_ly dﬂvcloped and.
validated, 8

LIMITATIONS

The study data are’ from paticnt sclf-reports and
parents reporting on their child’s health status,
introducing potential reporting bias. A recent
study demonstrated that children rate their itch
as mote severe than their parents; however, for
essentially all other outcome domains children and
parents cxhibited similar responscs.’® Addition-
ally, all patients were treated at a major burn cen-
tcr, 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 =20% or electrical injury or critical area
burns); thercfore, the findings arc not necessarily

representative of children with smaller burns. The

database does not include data on treatments for
prurituy; therefore, investigators cannot control

for this variable. The majority of the study popu-

tation sclf 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 contribiution 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 adter injury in a majority of
paticnts. This information will aid patients, fami-
lics, clinicians, and rescarchers in better under-
standing pruritus; furthermore, it will cnable
better tracking of ovutcomes and serve as a base-
line for asscssing intcrventions. There is a need to
demonstrate efficacy of treatments for proritus in
this population.
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