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An experience with paediatric
burn wounds treated with a plant-
derived wound therapeutic

¢ Objective: To observe the efficacy of a plant-derived wound dressing (I Primary Wound Dressing®), a
mixture of hypericum and neem oil, in different types of paediatric burns.

e Method: A retrospective review was conducted over the complete healing course of 9 paediatric
patients with a mean age of 8.17£3.35 (111 years), presenting mixed, partial or full-thickness burns.The
treatment applied by the wound care specialist consisted of daily cleansing of the wound with a saline
solution and application of | Primary Wound Dressing on the whole wound surface.There was no
application of a secondary dressing. The time to heal, wound size, ease of handling, pain and
complications were recorded. Procedural and background pain were observed in six of the patients
older than 5 years (mean age 9.6+2.39,range 8—1 | years). Due to the small number of patients examined
during the period studied, it was not possible to perform statistical analyses.

¢ Results: The mean wound size was 50.761+48.32cm? (4.63—132.0cm?). A rapid induction of granulation
tissue and re-epithelialisation was observed.Time to complete healing was 16.6+£4.69 days (10-22 days).
No complications related to wound infection was observed.The 6 patients older than five years
reported a strong relief of pain, from an initial value of 7-8 out of 10 to 0 out of 10 within the first week
of treatment. This remained at the 0 out of 10 level during the second and third weeks of treatment.

e Conclusion: This retrospective, non-controlled examination suggests that | Primary Wound Dressing

© 2013 MA HEALTHCARE LTD

could be an effective therapy for the treatment of burn wounds, with benefits including pain reduction
and simplicity of use. Further evaluations with a larger population are required to document the
effectiveness of this plant-derived wound dressing in a controlled fashion.

¢ Declaration of interest: There were no external sources of funding for this study. . Carnevali is a
researcher and co-inventor of | Primary Wound Dressing®.
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n Bolivia, burns are the second most com-

mon cause of accidents in children. Statisti-

cally, most burns are the result of hot water

scalding, especially in small children under

five. This situation is very common in Bolivia
and also other parts of the world,'* where families
live in a single space that constitutes as a kitchen,
bedroom, bathroom and living room, thus increas-
ing the accessibility of many dangerous objects
which can burn a child (i.e. hot water, free flames,
gasoline, electricity). Burns, if not properly treated,
can lead to various complications?* including death
(lethal infections), severe functional limitations and
disfiguration, especially in children in poor living
conditions.

In the Paediatric Burn Department at Viedma
Hospital, Bolivia, the degree of burn is clinically
assessed initially by an experienced burn surgeon
and it is monitored and re-examined during the fol-
lowing weeks to reassess the burn depth and iden-
tify the best treatment for each patient. This is con-
sistent with many studies,>*® especially where
dedicated instruments such as Laser Doppler Imag-
ing (LDI)*® are not available.?®

The treatment of first degree and partial thick-

ness burns lasts from one week to 10 days, as rec-
ommended by many studies.#**° The typical
burns protocol at the hospital involves the applica-
tion of hydrogel (Biopiel; containing chitosan and
polyaminopropyl biguanide) daily as a primary
wound dressing and to leave it on the wound as
long as possible without any secondary wound
dressing. In the case of partial/full-thickness and
third degree burns, which heal in three weeks to 30
days or more, when there are complications, escha-
rotomy is performed under sedation in the operat-
ing theatre.#**® The wound surface is then
cleansed daily with a saline solution and a local
silver sulfadiazine cream (SSD) mixed with lido-
caine (Quemacuran-L, INTI, Lima, Peru) is applied
twice a day, or chitosan and polyaminopropyl
biguanide once a day as the primary wound dress-
ing. Two weeks after the trauma, based on a re-
assessment of the residual wound surface area, the
burn surgeon decides whether to continue the
dressing therapy for secondary intention healing
or to perform a homologous skin graft. In this con-
text, one should bear in mind the widely reported
risk of developing a keloid reaction and/or hyper-
trophic burn scars, which is closely related to the
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Table |. Case reports of patients treated with | Primary Wound Dressing: Burns

Time to Latency

Patient # Sex Age (years) Burndegree Healing Wound size (cm?) healing (days) (days) TBSA (%)
| F I Mixed II° S.LH. 57.19 13 | 4

2 M 3 Mixed II° PFG. 36.91 21 4 5

3 F 8 Mixed II° S.IH. 69.18* 14 10 8

4 M | Mixed II° I°G 14.93 21 7 6

5 M 2 Mixed II° S.LH. 132.04 18 | 8

6 M I Mixed II° PFG. I1.64* 20 17 <3

7 M il Partial II° S.IH. 4.63 10 | <l

M= male, F= female

S.I.LH.= secondary intention healing

P.F.G.= (secondary intention after) partial failure of graft
1° G= graft at 13 days

TBSA:Total Body Surface Area

*= data is intended as the sum of the areas of wounds in different body locations

length of the healing time (i.e. if more than three
weeks)!! and higher among Afro-descendants,
Asians, Hispanics and other races with dark skin
pigmentation (as in Bolivia), and also among pop-
ulations with a particular genetic susceptibility.!?-1*

Systemic antibiotics are routinely administered to
the patients for about five to seven days or longer if
there are infective complications. The patients with
full-thickness and third degree burns are admitted to
the hospital as inpatients and a skin graft performed.
Such patients have to follow a long-term rehabilita-
tion and physiotherapy course during which those
developing a keloid reaction have to wear a special

Table 2. Case reports of patients treated with | Primary Wound
Dressing: ulcerations of old keloid

Patient Age Type of Wound Time to Latency
# Sex (years) wounds Healing size (cm?) healing (days) (days)

8 M 10 keloid S.I.H. 1.79 22 3

9 M 6 keloid S.ILH. ND 11 3

S.I.H.= secondary intention healing

Fig 1. Reduction in wound surface area
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secondary compression dressing.!' Very often, the
patients do not comply with the scheduled course of
treatment and come back to the hospital only when
there are disfiguring keloids that are undergoing
ulcerations, which need to be treated to achieve sec-
ondary intention healing or removed by surgery.™
An ideal burn wound dressing should prevent
contamination and desiccation, remove exudate,
prevent infection and promote wound healing
while being both comfortable to apply and remove,
easy to use, economical and have a long shelf life.1°
Research suggests that certain antimicrobials (povi-
done iodine, silver sulphadiazina, chlorhexidine,
etc.), besides provoking pain, have cytotoxic effects
which impair or delay the healing process.’® The
ideal dressing should not provoke procedural pain
(the pain experienced as a direct result of the wound
care procedure) and should contribute to the relief
of background pain (the burn pain experienced by
patients when at rest).!*® The literature confirms
that such dressings do not yet exist>!° and painful
cytotoxic antimicrobials are commonly used in
conventional management of burns, including with
paediatric patients.>¢*1 However, a new plant-
derived wound spray has recently been introduced
to the Swiss market (1 Primary Wound Dressing;
Phytoceuticals AG, Zurich, Switzerland). It consists
of a mixture of hypericum oil (Hypericum perfora-
tum) and neem oil (Azadirachta indica), designed to
create a moist wound healing environment, with
the oil layer preventing the secondary dressing from
adhering to the wound. Results from extensive case
studies in different types of acute and chronic
wounds suggest that 1 Primary Wound Dressing can
be used as an effective primary wound dressing, pro-
moting wound healing and protecting the peri-
wound skin.?’ The literature reports that 1 Primary
Wound Dressing leads to an impressive induction of
granulation tissue, even in very deep wounds.?! It
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has proved to be simple to use and contributes to
enhanced patient comfort.?® Furthermore, it is
thought to have an antimicrobial effect without
provoking pain, and promotes the regeneration of
the epidermis.??> Because the composition of this
plant-derived wound dressing is similar to that of
the normal constituents of tissue (free saturated and
unsaturated fatty acids), it is not expected to irritate
the skin, which is a potential problem with topical-
ly applied exogenous materials.?*?** Thanks to the
simple mode of application (spray) and its wide
range of actions, it could prove to be suitable for the
treatment of burns and an effective alternative to
the existing treatment options which rely on the
use of local antibiotic ointment and painful cyto-
toxic disinfectants/antimicrobials.

In this retrospective, non-controlled study, we
observed the effects of this product on (a) mixed
partial and full-thickness burns healing under sec-
ondary intention, (b) failed skin grafts of burns
treated as described above and (c) ulcerations of pre-
viously healed burns which had developed a keloid
reaction. An assessment of pain relief was carried
out only on patients older than five years as they

Fig 2a Patient #|: mixed second degree burn.
First examination

Fig 2c After one week treatment with |
Primary Wound Dressing; re-epithelialisation
of 25% of the wound surface.

were able to answer questions about pain medica-
tion and pain relief. When patients were treated at
home, the parents were instead asked to report on
pain and pain relief.

Method

The patients in this study were recruited from Vied-
ma Hospital, Cochabamba, Bolivia from June to
August 2012. The patients that stopped attending
check-ups before complete wound healing were not
included in the study. A retrospective review was
performed on 9 patients with a total of 18 wounds:
9 mixed partial and full-thickness burns, 1 partial
thickness burn, 2 keloid ulcerations, and 6 partial
failures of skin grafts, all but one left to heal by sec-
ondary intention. One case underwent a skin graft
13 days after the trauma. The standard treatment
applied by the wound care specialist consisted of
daily cleansing of the wound with a saline solution
and application of 1 Primary Wound Dressing on
the whole wound surface without applying any sec-
ondary dressing. Granulation tissue formation, epi-
thelialisation, wound area (using scaled digital pho-
tographs processed with CAD software), pain relief

Fig 2b After 3 days treatment with | Primary
Wound Dressing

Fig 2d After two weeks treatment with |
Primary Wound Dressing; re-epithelialisation
of 100% of the wound surface.
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Fig 3a Patient #1: second wound, mixed
second degree burn (first visit).

Fig 3b After 3 days treatment with Biopiel

Fig 3c After 10 days of treatment with Biopiel;
re-epithelialisation of 25% of the wound
surface

Fig 3d After 2 weeks of treatment with
Biopiel; re-epithelialisation of 100% of the
wound surface

(using a Visual Analogic Scale (VAS) system ranging
from O to 10) and time to healing were recorded
weekly by the same wound care specialist. An exter-
nal specialist processed the digital data (scaled pho-
tographs). Pain relief was documented during the
initial week after trauma for several patients older
than five, however due to the high drop-out rate,
the pain relief in the next two weeks was recorded
for only 6 patients. Because the previously men-
tioned Biopiel protocol does not include the use of
bandaging, which is very painful if the secondary
dressing sticks to the wound surface, the evaluation
of the procedural pain was limited to the daily
cleansing of the wound surface using saline solution
and renewal of medication.

Patient #1 (Fig 2 and 3) had two wounds located in
different parts of the body. The wound located on the
chest was treated using the Biopiel protocol while the
wound located on the knee was treated with 1 Pri-
mary Wound Dressing in order to potentially dem-
onstrate the differences between the protocols.
Owing to the consistent pain relief reported by the
patient in the wound site treated with 1 Primary
Wound Dressing, it was decided to discontinue this

comparative case, including when other patients
bearing more than one wound were recruited, given
the strong pain provoked by the Biopiel protocol.

Treatment was continued until complete epitheli-
alisation, and in the cases that underwent grafting
the treatment was continued until the skin graft was
assessed to have been successful. The treatment peri-
od was defined as the time between the first applica-
tion of the wound dressing and complete wound
closure by secondary intention healing or graft
attachment. Due to the small number of patients
examined during the period studied, it was not pos-
sible to perform statistical analyses. This observation-
al study obtained the ethical approval of the hospital
and the informed consent of patients’ relatives.

Results

Nine patients of the initial group recruited complet-
ed the study period. Data and cases are summarised
in Table 1 for burns and Table 2 for ulcerations of
old keloids. The mean age of the 9 patients was
8.1743.35 (1-11 years) and they had a total of 18
wounds. The mean size of the mixed partial and
full-thickness burns was 50.76+48.32cm? (4.63—
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Fig 4a Patient #8: partial failure of skin graft,
day of surgical debridement under sedation
and start of | Primary Wound Dressing
treatment

Fig 4c Following one week of | Primary
Wound Dressing treatment

132.0cm?). In all burn cases, the Total Body Surface
Area (TBSA) was less than 10%. The size of the kel-
oid ulcerations was 1.79 cm? in one case and similar
but not measured in the other case (Table 2).

Six of the patients recruited that completed the
study were older than five (mean age 9.6+2.39 years:
8-11 years) and could be questioned about pain sen-
sation and pain relief during and after treatment
application. All of them reported that the initial pain
rating of 7-8 out of 10 decreased to O out of 10 on the
VAS, adopted after 3-5 days of treatment with 1 Pri-
mary Wound Dressing, and continued to report no
pain during the second and third weeks of treatment.
Fourteen out of 15 wounds (8 cases) healed by sec-
ondary intention without any further interventions.
Patient #2 (Fig 4) and patient #6 exhibited partial
failures of skin graft, (Table 1), while patient #4
underwent a successful skin graft at 13 days after
trauma . The mean time to healing for all the wounds
considered was 16.6+4.69 days (10-22 days) (See
Tables 1 and 2). Figure 1 shows treatment period
(weeks) and reduction of wound surface area for
mixed partial/full-thickness burns (7 cases).

Patient #1 (comparative case; Fig 2 and 3) dis-
played the same healing time for both wounds. The

Fig 4b Partial failure of skin graft, appearance
of the wounds after surgical debridement
under sedation

Fig 4d Following two weeks of | Primary
Wound Dressing treatment

patient complained about a continuous and strong
pain in the site treated with Biopiel during the first
and second weeks, but not in the site treated with 1
Primary Wound Dressing.

No wound exhibited clinical evidence of superfi-
cial or deep infection. None of the patients showed
signs of allergic reaction and no other side effects
were observed. A review of the clinical photographs
of the healed wounds showed a cosmetically satis-
factory outcome for all patients.

Discussion

One of the most important aims when treating pae-
diatric burn patients is to alleviate their pain as
much as possible. The burn pain and wound care
procedures often increase burn patients’ anxieties,
which exacerbates their perception of pain.? This is
especially true for children, who, owing to their fear
of pain, typically experience a high level of anxiety
before and during burn wound care treatment.

At Viedma Hospital, it is commonly known that
the local protocols for the treatment of burn wounds
do provoke both procedural and background pain.
We observed that the application of 1 Primary
Wound Dressing never provoked procedural pain
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and the children did not become stressed during
wound care, but instead became confident in the
spray procedure and demanded to be sprayed due to
the strong background pain relief obtained after it.
The pain relief experienced by the paediatric patients
was also reported by the parents of the outpatients
after scheduled dressing treatment at home. The
requests to be sprayed were more frequent during the
first week after trauma (inflammatory phase) than in
the following period where no other applications
other than the daily wound care procedure were
scheduled. The inflammatory phase involves high
levels of background pain due to the strong presence
of metabolic activity at the injury site, and the high
level of oxygen free radicals, different types of cat-
abolites deriving from the injured tissue, chemical
mediators and inflammatory cells, which act to
repair damaged tissue.??’

Burn pain is also derived from exposed sensitive
fibres of damaged nerves left uncovered by the
trauma, which get stimulated by the air. Some folk
remedies, in which different sources of oil or grease
are included, are typically applied to impede con-
tact between the air and the damaged surface,
especially in the case of painful deep burns (full-
thickness burns).?® Modern burn treatments
include several occlusive dressings in order to
obtain pain relief and protect the damaged area.
Due to the high volumes of exudate during the
inflammatory phase, however, and the risk of
infection under occlusive dressings, it is not always
possible to completely isolate the burn surface
from contact with the air to obtain complete pain
relief.5?? Indeed, secondary intention healing is
commonly considered painful with a high infec-
tion rate, and therefore requires extensive care,
and possibly results in inferior cosmetic outcomes.

In this case series, we observed that secondary
intention healing was not associated with infection
or pain. 1 Primary Wound Dressing acts by forming
an oily protective layer (mechanical isolation) on the
damaged surface, which is likely responsible for the
pain relief reported during the most painful period
(1-2 weeks after trauma). The high volume of exu-
date from the wound surface during this first phase
of healing caused the superficial oily layers created by
the dressing to break up more rapidly, so that it needs
to be re-applied more than once a day in order to re-
establish a protective and pain-relieving mechanical
barrier. The healing period observed for the 7 burn
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cases followed until complete epithelialisation (see
Table 1) was similar to the expected period for full-
thickness burns in which painful antimicrobials/dis-
infectant are used (from 15-21 days).>* We obtained
this result without using antimicrobials/disinfectant;
there was a progressive filling up of the wound sur-
face and re-epithelialisation, without any infective
complications. This effect may be explained by the
antimicrobial activity of the fatty acids contained in
1 Primary Wound Dressing??> and by the balanced
moist environment obtained due to the semi-occlu-
sive layer the oil creates.®® The early pain relief
obtained also points to this plant-derived oil having
an anti-inflammatory effect. It leads the healing
process towards healthy granulation tissue formation
and epithelialisation, although these particular prop-
erties need to be confirmed by an appropriate clinical
study. The most remarkable clinical implications of
this study finding are related to the possibility to
reduce the use of topical antimicrobials/disinfectants
without exposing the patients at risk of infective
complications, while at the same time obtaining
pain relief and a high quality cosmetic outcome.

Limitations

There are a number of limitations to this study.
There was only a small sample of patients recruited
from a single centre and treated by only one special-
ist, with data analysed retrospectively. This makes
interpretation of the results challenging; indirect
comparison with published data on the manage-
ment of such wounds has to be undertaken careful-
ly, even if the characteristics of the wounds includ-
ed in this study, and their prognostic indicators, are
similar to those reported in other published trials.
Even though these results appear to compare favour-
ably with those from the literature, a larger, more
robust clinical trial needs to be designed for verify-
ing the repeatability of the results obtained.

Conclusion

The results of this retrospective, non-controlled
analysis suggest that the plant-derived wound spray
1 Primary Wound Dressing is clinically effective in
treating burnt soft tissue, even though the mecha-
nism underlying how the plant-derived oil worked
to treat the burn is still yet to be determined. Fur-
ther studies, with a larger population, are required
to document the effectiveness of this wound spray
in a controlled setting. m
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