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a b s t r a c t

Purpose: Pruritus, a common, chronically disabling condition is often refractory to treatment.

The pruritus sensation is mediated in the spinal cord and post-burn pruritus is considered a

form of neuropathic pain. We investigated cold pack therapy as a treatment modality for

post-burn pruritus.

Methods: We studied 23 patients with severe pruritus scoring at least 5 on the visual analogue

scale (VAS) and refractory to antihistamine and gabapentin administration. Each cold pack

therapy lasted more than 20min. Patients participated in more than three sessions daily for

4 consecutive weeks. The numerical rating scale (NRS), 5-D Itch Scale, Leuven Itch Scale, and

perfusion units were evaluated before, within 30min after, 2, and 4 weeks cold pack therapy.

Results: In all patients, the NRS was 9.37�1.47 pre-therapy, 3.48�2.19 at 2 weeks, and 2.78

�2.13 at 4 weeks following therapy, the pre-scores being significantly different (p<0.001).

Pruritus severity and consequences scores (Leuven Itch Scale) were improved after therapy

compared to pre-therapy. Perfusion unit (PU) scores were statistically insignificant

compared to PU scores measured before the application of cold pack therapy. Degree,

direction, and disability scores (5-D Itch scale) significantly differed (p< .05).

Conclusion: Cold pack therapy, a non-invasive, non-pharmacological treatment modality

significantly reduces post-burn pruritus and could be useful in burn patients.

© 2018 Elsevier Ltd and ISBI. All rights reserved.
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1. Introduction

Post-burn pruritus is common problem associated with
burns. Approximately 87% of patients discharged after

treatment for burns are known to present with pruritus [1].
Empirical antipruritic treatment is usually ineffective be-
cause the pathophysiology of post-burn pruritus remains
unclear. Some studies report refractory post-burn pruritus
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as a mechanism of, and pathophysiology similarities of
neuropathic pain [2].

Cold therapy is a useful non-pharmacological treatment
option following injuries. The primary goal of cold therapy is
removal of heat from the injured site, in addition to pain relief
[3–5]. Cold therapy produces physiological effects including a
reduction in blood flow, edema, hypoxia, cellular metabolic
rate, enzymatic activity, and tissue damage. It is also known to
increase the pain threshold by decreasing nerve conduction
velocity and muscle spasm [6–8]. Cold therapy has shown
proven benefit in management of burn wounds primarily
through pain reduction and preventing damage to the burned
area during the acute phase [9]. Davies et al. have demonstrat-
ed a correlation between cold therapy and histamine release,
indicating that the heat-induced immediate increase in
capillary permeability is attributable to histamine release
and that cold application of peritoneal mast cells in a rat model
shows reversible inhibition of histamine release [10,11].
This physiological effect induced by cold therapy has found
clinical applicability to manage pruritus occurring in several
diseases. Several clinical reports have compared the efficacy of
a single application of cold therapy to an injured site with
repeated application and noted that the latter produces a
greater therapeutic effect [12].

However, to date, standard treatment protocols for post-
burn pruritus have not been established at most clinical
centers, and use of novel treatment protocols is being
attempted. To our knowledge, no study has assessed the
therapeutic benefit of repeated cold pack therapy to manage
pruritus following the acute inflammatory phase in patients
with burn injury. We aimed to evaluate the effect of cold pack
therapy for the treatment of refractory post-burn pruritus and
to understand the mechanisms of action associated with the
use of cold pack therapy in post-burn pruritus using laser
Doppler blood perfusion imaging.

2. Subjects and methods

We enrolled 23 adults who had presented with partial-to-full-
thickness burns that had spontaneously healed or required
skin grafting at the Department of Rehabilitation Medicine at
Hangang Sacred Heart Hospital in Korea between June
2016 and July 2017. Our study was approved by the Ethics
Committee of the Hangang Sacred Heart Hospital, and all
patients provided written informed consent. Patients com-
plained of severe pruritus rated at least 5 on the 10-point
numerical rating scale (NRS), despite being treated with drugs
and physical therapy for more than a week after being
admitted to the hospital. Patients were excluded if they had
been diagnosed with any neurological, cardiovascular, and/or
metabolic condition, Raynaud’s syndrome, cold insensitivity,
and/or an open wound, or if there was potential for additional
damage to the skin due to the use of the cold pack. Mean age of
patients was 41.78�standard deviation of 9.82 years, and the
mean surface area of the body affected by burns was 34.17
�standard deviation of 18.50%. The mean duration between
burn injury and therapy was 122.61�standard deviation of
49.86 days. We found 15 patients with flame burns, 2 with

electrical burns, 2 with contact burns, 2 with scalds, and 2 with
thermal burns from electrical spark burns (Table 1).

Icetube (Bio Thermoregulation Technology
1

, Korea) is a
cold pack used for first-aid purposes. It finds wide applicability
in athletes before and after sporting activity. Cold pack is
composed of a multiset of ice cells, which provide a constant
temperature of 20�C when firmly pressed around the affected
area. Cold packs were applied to the most pruritic burn areas,
primarily areas with pruritus showing a visual analogue scale
(VAS) score of �5 points. Each treatment session lasted more
than 20min. Patients participated in more than three sessions
daily for 4 consecutive weeks. Cold pack therapy was provided
using gel inserts containing a combination of a non-toxic gel
and purified water available as a malleable pack. Each insert
was fitted into a wrap with elastic straps and a Velcro attached
to it, for secure fastening (Fig. 1). Each insert was frozen for
60min in a freezer at 4�C prior to application.

Efficacy of treatment was assessed using the NRS to rate the
degree of subjective pruritus immediately before cold pack
therapy, at 30min after 2 weeks of treatment, and at 30min
after 4 weeks of treatment (Fig. 2). Absence of pruritus was
assigned ‘0’ and unbearable pruritus was assigned ‘10’ points.
The 5-D and Leuven Itch scales (LIS) have both been shown to
be reliable and valid tools in patients with burns [13,14].
We used the 5-D Itch Scale [11,15], which serves as a subjective
and multi-dimensional measure of the degree, duration,
direction of improvement, disability, and distribution area of

Table 1 – Demographic and clinical characteristics of
subjects.

Variables

Male:Female, n 23:0
Age (years) 41.78�9.82
TBSA (%) 34.17�18.50
Duration (days) between burn injury and therapy 122.61�49.86
Type of burn, n FB:EB:CoB:SB:SpB 15:2:2:2:2

TBSA=total burn surface area; FB=flame burn; EB=electrical burn;
CoB=contact burn; SB=scalding burn; SpB=spark burn.
Values are presented as mean�standard deviation.

Fig. 1 – Ice Tube of gel pack with wrap.
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