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SUMMARY. The objective was to critically review the data and assess the implications of NexoBrid [NexoBrid-NXB formerly Debrase
Gel Dressing-DGD]*in the special field of deep hand burns. Detailed analysis of endpoints in the treatment of hand burn patients was con-
ducted as part of a multi-center, open label, randomized, controlled two-arm study to evaluate the safety and efficacy of NXB enzymatic
debridement, comparing it to the current standard of care (SOC). These results were compared to a large cohort of patients treated with
NXB in a previous, single arm study. Thirty-one burned hands were treated with NXB and 41 hand burns were in the SOC group. In the
NXB group, 4 out of 31 hand burns (12.9%) required some excisional debridement compared to 29 out of the 41 (70.7%) in the SOC group
(p<0.0001). Mean percentage of burn wound area excised in the NXB group was 4.4 + 13.1% compared to 52.0 = 41.4% in the SOC group
(p<0.0001). None of the NXB-treated hands required escharotomy compared to 4 out of the 41 (9.7%) in the SOC group. NXB enzymatic
debridement demonstrated a statistically significant reduction in burn wound excision and auto-grafting compared to SOC, and seems to
prevent the need for emergency escharotomy.

Keywords: hands, burns, eschar removal, enzymatic debridement, enzymatic escharotomy, enzymatic surgery, MIM, minimally invasive
modality of burn care

RESUME. Le but était de réaliser une révision attentive des données et d’évaluer la place de Nexobrid (Nexobrid-NXB, précédemment
Debrase Gel Dressing-DGD) dans l'indication particuliére des brilures profondes de la main. Une analyse détaillée des objectifs dans le
traitement des briilures de la main a été conduite en partie par une étude multicentrique, ouverte, randomisée, contrélée avec 2 groupes
pour évaluer la sécurité et I efficacité de ce débridement enzymatique par rapport aux soins habituels (Standard of Care ou SOC). Ces ré-
sultats ont été comparés a une vaste cohorte de patients traités par NXB dans une étude précédente sur un seul groupe. 31 mains briilées
furent traitées par NXB et 41 dans le groupe SOC. Dans le groupe NXB, 4 sur 31 mains brilées soit 12,9 % nécessiterent une excision par-
tielle, alors que 29 sur 41 dans le groupe SOC (70,7 %) (p < 0,0001). La moyenne des zones briilées excisées dans le groupe NXB était de
4,4 (+ ou- 13,1 %) comparée aux 52,0 (+ ou - 41,4 % du groupe SOC) (p <0,0001). Aucune des mains traitées par NXB ont nécessité une
excision totale, comparée a 4 sur 41 du groupe SOC (9,7 % du groupe). Le débridement enzymatique NXB montre une réduction statisti-
quement significative de l'indication d’excision avec autogreffe par rapport au groupe traité classiquement et semble prévenir la nécessité
d’une escarrotomie en urgence.

Mots-clés: main, brilures, ablation d’escarre dans les brillures, débridement enzymatique, escarrotomie enzymatique, chirurgie enzyma-
tique, MIM et soins aux briilés

Introduction surface area and anatomical area such as hands, joints and face

are prognostic factors for final functional and aesthetic out-

Burns represent one of the most severe cutaneous traumas,  comes. In order to minimize burn eschar-related local and sys-
where the magnitude of burned tissue (burn eschar), its depth, ~ temic complications such as inflammation, infection and
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scarring, its removal (debridement) as early as possible is the
first crucial step of burn care, as it is for any wound care.

The most direct, effective and prevalent method for eschar
removal is excisional surgery, layer by layer tangential exci-
sion.!> Burn injuries of the hands have a special place in the
field of burn care, being very common, involving 30% to 60%
of all burn patients and requiring special attention and treat-
ment.'

Due to the special anatomy of the hand in which numerous
delicate and important structures are crowded into a small lim-
ited space and covered by scarce subdermal soft tissue and thin
skin, tissue swelling may lead to increased interstitial pressure,
causing burn induced compartment syndrome (BICS) with ad-
ditional collateral damage to the vascular bed, skin, nerves and
muscles. Early and accurate diagnosis of burn depth, and ade-
quate surgical debridement with or without escharotomy of the
burned tissue in hands is challenging, technically demanding
and may cause considerable morbidity and additional tissue
loss, especially in light of previous studies which demonstrated
that often viable tissue is unnecessarily excised.’

These problems have driven motivated clinicians and re-
searchers since the end of World War 1II to look for the holy
grail of an effective, non-surgical or enzymatic debriding
means, especially for hand burns.!%1¢

Traditionally, ‘conservative’ non-surgical debridement
(NSD) is a lengthy process, based on inflammatory and au-
tolytic processes where maceration slowly liquefies and de-
stroys the eschar. This process is noxious per se, and combined
with the delay in releasing mounting interstitial/compartment
pressure, it is prone to lead to other systemic and local com-
plications, especially escalating local tissue death, infection,
inflammation and scarring.!”-??

Selective and rapid enzymatic debridement, before the de-
velopment of the inflammatory/infectious processes, preserves
the non-injured tissue, in particular the dermis with its colla-
gen matrix and epithelial cellular elements. When provided
with proper conditions for epithelial proliferation and propa-
gation, the newly debrided collagen dermal bed allows spon-
taneous and complete re-epithelialization, generally in two to
three weeks, with good functional and aesthetic results, in the
same way as in the healing of a skin-graft donor site. In full
thickness burns, the debrided wound bed that cannot epithe-
lialize spontaneously may serve as a recipient surface for
grafting. >4

NexoBrid (NXB), formerly known as Debriding Gel
Dressing (DGD, Debridase or Debrase), is an enzymatic de-
briding orphan drug derived from the Pineapple Bromelain
group of enzymes. The lyophilized dry powder enzyme is
mixed with a vehicle gel to be applied onto the burn wound
and covered with an occlusive dressing for 4 hours. The active
enzymes cannot penetrate intact keratin, its activity is limited
to a few hours, and together with its eschar specificity, it has
been proven to be a safe and effective debriding agent that usu-
ally completes the debridement phase in a single 4-hour appli-
cation. NXB specificity and selectivity to burn eschar offers
the physician the option to apply it on burned surfaces and to
completely debride the eschar without the need for an initial
diagnosis of burn depth and without committing to a diagno-
sis-based surgical treatment plan involving excisional debride-
ment and skin grafting.

Such selective debridement allows maximal exploitation
of the dermal and epidermal salvaged component’s regenera-
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tive potential and subsequent wound healing by dermal epithe-
lialization, offering an option for a minimally invasive modal-
ity (MIM) for burn care. Autogeneous grafting can be reserved
only for full thickness defects devoid of spontaneous epithe-
lialization potential and for non-healing wounds.??’

A previous retrospective analytical study demonstrated
that enzymatic debridement decreased both the number of deep
hand burn injuries that eventuated in an operative procedure,
and the wound area grafted in those who did undergo skin
grafting.?®

Due to the unique importance and high incidence of hand
burn trauma, and in order to corroborate past data on the pos-
sible contribution of effective and selective enzymatic debride-
ment in the treatment of hand burns, a further detailed analysis
of treated deep hand burns in the population of a multi-center,
open label, randomized, two-arm controlled prospective clini-
cal study was conducted.?” The study was designed to evaluate
the safety and enzymatic debriding efficacy of NXB, and to
compare NXB-treated hands to those treated by standard of
care (SOC) within this study, in view of the retrospective study
results.

Materials and methods

Randomized Control Trial (RCT)

The recent study addressed patients suffering from deep
burns of the hand, a sub-group of patients in a phase III, multi-
center, open label, randomized, two-arm study that was con-
ducted in accordance with Good Clinical Practice.

One hundred and eighty-two patients, 4 to 55 years of age,
hospitalized in burn units, with deep partial thickness (DPT)
and/or full thickness (FT) burns ranging from 5%-30% total
body surface area (TBSA), met the inclusion criteria and were
enrolled.

Following signing of an informed consent form (ICF),
burn etiology, treatments prior to admission, and general de-
scription of the burn wound (locations, %TBSA, burn depth,
description of the eschar) were recorded. Photographs of the
burn wounds were taken prior to and after cleansing/blister re-
moval and wound characterization (Fig. /), and before and

Fig. 1 - A 29-year-old patient admitted with hand burns caused by fire.
Clinically, the hand was diagnosed as an FT burn upon admission. It was
severely swollen with tight, insensate skin. Compartment pressure was 26
mmHg. Current SOC dictates such cases undergo escharotomy followed
within three days by surgical debridement and skin grafting.
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Fig. 2 - NXB applied onto the burned areas, a few seconds later minimal
bleeding appears on the edges (arrows).

Fig. 3 - Dorsal and palmar sides following removal of NXB. Interstitial
pressure measured was 14 mmHg without any further clinical aspects of
compartment syndrome. I: Area inside dotted line: FT defects with some
strands of deeper dermis, subdermal fat and vessels. II: deep reticular der-
mis. III: more superficial reticular dermis.

after debridement. Eligible patients were randomized in a 1:1
ratio to receive NXB or SOC treatment. Compartment pressure
was measured in several® circumferential extremity wounds
prior to NXB or SOC treatments.

Treatment procedures: all DPT and FT burns of each pa-

tient were treated. Wounds were cleansed, blisters removed and
all wounds were dressed with moisturizing, antibacterial solu-
tions. Prior to debridement with NXB, the patients received
analgesic medication, as commonly practiced during an exten-
sive dressing change, to ensure a pain-free procedure (as also
mandated by the protocol).

NXB treatment: NXB lyophilized enzyme powder and the
vehicle gel were mixed at 1:10 ratio at the bedside <15 min
prior to use and applied evenly onto the eschar at a thickness
of ~1.5-3 mm (circa 2gr enzyme powder mixed in 20gr of gel
vehicle per 1% adult TBSA). Following application of NXB
(Fig. 2), the wounds were covered with an occlusive film dress-
ing for 4 hours, which was then removed using aseptic tech-
niques. The treated area was scraped with a sterile tongue
depressor in order to remove dissolved eschar and NXB rem-
nants. This was followed by a short wet to dry soaking to re-
move all remaining remnants (Fig. 3).

SOC treatment: patients in the SOC group were treated
with surgical or non-surgical debridement and wound care
strategies according to burn depth, wound characterization,
each center’s clinical practice and the investigator’s judgment.
Surgical procedures included the following: tangential exci-
sion, minor excision, fascial avulsion, dermabrasion, brushing
or Versajet™. Non-surgical procedures included covers with
topical medication, wet-to dry dressings or bathing to induce
maceration and autolysis of eschar.

Subsequent to debridement (NXB or SOC), all wounds
were assessed for debridement efficacy. One repeat NXB treat-
ment was allowed per wound if the investigator judged it to be
beneficial.

Full thickness skin defects requiring permanent coverage
were covered by split thickness autologous skin grafts as soon
as the patient’s condition and hospital resources allowed (Figs.
4 and 5). Mixed dermal wounds were treated with protective
biological covers, temporary skin substitutes or topical med-
ications, all aiming to protect and moisturize the wound, pro-
viding good conditions for epithelialization over dermis. Mixed
depth (full and deep partial thickness) burns were often allowed
to maximize their spontaneous epithelialization potential and
areas that were not closed in ~3 weeks were then grafted. All
hands were treated from admission by occupational therapists
with early mobilization and splinting as needed.

Following discharge, treated wounds were assessed on a
weekly basis for wound closure (percent of wound surface ep-
ithelialized) until complete wound closure (above 95% of the
wound surface) was reached. Post wound closure, patients
were followed up for three months to assess maintenance of
wound closure. Photographs of the treated wounds were taken
post debridement, after auto-grafting if performed, at hospital
discharge, and at weekly and monthly visits.

Several endpoints were selected as measures of NXB effi-
cacy:

»  The percentage of wounds that necessitated surgical exci-
sion in each group in the first surgery, and the area excised

(as a % of wound TBSA).

»  The percentage of DPT wounds that were closed by autol-
ogous skin grafting (as a measure for NXB selectivity, as-
suming selective debridement would spare the viable

® Many investigators objected to direct pressure measurement, some not believing in its accuracy and possibly reluctant to be committed to surgical escharotomy in the

case of high pressure.
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Figs. 4 and 5 - Day 32 following conservative wound care: the dermal burns epithelialized spontaneously and the non-healing full thickness areas were

scraped and grafted with a partial thickness skin graft.

Fig. 6 - Six months post injury: full range of motion and function, good
cosmesis aside from minor pigmentation irregularities.

dermis which would then have the potential for sponta-
neous epithelialization with less need for autologous skin
grafting. FT wounds on the other hand always need to be
autografted regardless of the debridement technique) and
the area grafted (as a % of the wound TBSA).

*  Time to complete eschar removal (debridement).

*  Time to complete wound closure.

*  Blood loss.

*  Time to hospital discharge.

*  Escharotomy and compartment interstitial pressure in cir-
cumferential extremity wounds.
All data were transferred to eCRFs and cross-checked

against the patients’ medical files.
Long-term assessment: long-term assessment of scar qual-

ity and patients’ quality of life was carried out 2-4 years after

injury by assessors masked to the original treatment assignment
(Fig. 6). Scar quality was assessed using the Modified Vancou-
ver Scar Scale (MVSS) that includes scar color, height, plia-
bility and pigmentation as well as pain and pruritus.’®3! The
patients’ quality of life was evaluated using the Short Form
(SF)-36 questionnaire for adults,>** and the Burns Outcome
Questionnaire (BOQ) for children.’*3

Statistical methods: statistical analysis for efficacy was
based on data summaries and inferential statistics. Data was
summarized with respect to demographic and baseline charac-
teristics, efficacy observations and measurements. A two-way
analysis of variance (ANOVA) model was used to assess the
treatment effect for continuous variables except for time to
event. For wound-based variables, a repeated measurement
ANOVA model was used. For time to event variables, the log-
rank test was used for treatment comparison. In addition, me-
dian and distribution were estimated via the Kaplan-Meier
method. Descriptive statistics were provided as well. The haz-
ards ratio was estimated via the Cox regression model. For all
time to event variables, two start times were taken: injury date
and Informed Consent Form sign date (ICF).

For timely eschar removal, a subject who did not reach
90% eschar removal was considered a treatment failure. The
failure rate in both groups was estimated. The difference in fail-
ure rate and its 90% confidence interval (CI) was also esti-
mated. Categorical efficacy variables were analyzed using
Fisher’s exact test.

The assessment of safety was based mainly on the fre-
quency of adverse events and on the observation of clinically
significant abnormal laboratory values. Other safety data (e.g.
vital signs and special tests) were summarized as appropriate.

Additional post-hoc wound closure analyses were per-
formed, applying Spearman correlation for % wound auto-
grafted and time to complete wound closure, and Cox
regression model (hazard ratio) for time to complete wound
closure adjusted to % of wound autografted.

All statistical analyses were performed using SAS® Ver-
sion 8 or higher. All data and analyses were reviewed by the
European and American regulatory authorities, EMA and FDA
respectively.

‘Retrospective’study: hands
This was the first clinical NXB study, a prospective, single
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Table I - Outcome results for all burned hands (DPT + FT)

Retro. NXB RCT NXB RCT SOC
Endpoint All: DPT + FT All: DPT + FT All: DPT + FT
N = 99 hands N = 31 hands N = 41 hands
(58 patients) (25 patients) (27 patients)
Time (days) to complete debridement from ICF 0.9 1.0 (28 hands) 6.1 (40 hands)
Excision performed - number of hands 2 (2.89%) 4/31 (12.9%) 29/41 (70.7%)

Excision - % area of wound excised 3.5+ 13.5% 52.0 + 41.4%
Autograft performed - number of hands 25 hands (36.2%) 1/24 (4.2%) 10 (25.0%)
Autograft - % area of wound autograft 2.1 £10.2% 30.5 = 38.4%
Time to wound closure from injury date 23.1 days (74 hands) 25.0 £12.5 28.0 £ 15.8

Grafted 25 hands: 17 days days days

MVSS (scale 0-18) (hands)

3.14 +2.59 (22 hands) | 4.05+ 2.82 (21 hands)

arm with retrospective data collection as previously de-
scribed.?”?® The patient cohort of >300 was heterogeneous, con-
taining children and adults, burns of all etiologies (flame, scald,
contact, electrical, chemical) and with different post injury, pre
admission periods of up to one week. Patients with non-thermal
burns, incomplete files, missing informed consent, photographs
or data, or lost to follow up were omitted from this study.

One hundred and fifty-four patients whose files were com-
plete, containing the entire treatment course from admission to
complete wound closure (on hospital discharge or follow up
visits), including pre debridement and post debridement pho-
tographs, made up the final study group.

The study series, patients (n=154) aged six months to 82
years old, suffered burn wounds in 639 locations. NXB treat-
ment was applied to the 401 deep burns (DPT and FT). This se-
ries had a similar number of patients under the age of sixteen
(n=75) and over sixteen (n=79). In the entire series, 69% were
males (65.2% of the children and 72.2% of adults) and 31% fe-
males (34.8% of the children and 27.8% of adults). 57 patients
(23 under sixteen years old, and 34 over the age of sixteen),
with 69 hand wounds, were analyzed as a separate subset.

Results

Randomized control trial

Thirty-two centers from Europe, Israel, Brazil, Australia
and India underwent study initiation procedures, and 26 centers
enrolled patients. Of the 182 enrolled patients, 52 suffered from
72 deep hand burns: 25 of these patients suffering from 31 hand
burns were treated with NXB and 27 suffering from 41 hand
burns were treated by SOC.

In eight circumferential wounds, clinically suspected as
BICS, interstitial/compartment pressure measurements were
taken and were found to be elevated prior to treatment. Six
were treated with NXB and 2 were treated by SOC.

NXB application reduced elevated interstitial pressure
below the threshold of 25 mmHg without the need for surgical
intervention.

As for the SOC-treated wounds, in the 2 hands with ele-
vated interstitial pressure and 2 additional hands where BICS
was diagnosed clinically (swelling, pain, reduced pulse, re-
duced pO2 etc.) normal pressure was restored by surgical es-
charotomy or immediate excision.

A cohort of patients with DPT wounds only was addition-
ally analyzed in order to investigate the dermal tissue sparing
effect of NXB (as FT wounds and mixed wounds containing
FT and DPT components should always be grafted regardless
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of the eschar removal technique).
The DPT subpopulation included 24 of the 31 burned
hands in the NXB group and 21 of the 41 burned hands in the
SOC group.
A post-hoc analysis of hand wounds treated with NXB and
SOC demonstrated the following results (7able I):
* A similar number of wounds had successful eschar re-
moval (defined as >90% eschar removal per subject) in
both groups: 90.3% (28/31) in the NXB group and 97.6%
(40/41 wounds) in the SOC group (p = 0.1843).
* Time to achieve successful eschar removal was signifi-
cantly shorter in the NXB group: 1.04 + 1.40 days from
ICF signing (2.57 = 1.95 days from injury) compared to
the SOC group with 6.08 £ 5.17 days from ICF signing
(7.75 £ 5.41 days from injury) (p<0.0001).
*  Four of the 31 hand wounds in the NXB group (12.9%)
required a later surgical excision before autografting com-
pared to 29 out of 41 hand burns that necessitated surgical
excision (70.7%) in the SOC group (p<0.0001).
»  The percentage of burn wound area necessitating surgical
excision in the NXB group was 4.4 + 13.1% compared to
52.0 +41.4% in the SOC group (p<0.0001).
* None of the NXB-treated hands required escharotomy
compared to 4 out of 41 (9.7%) in the SOC group.
*  Time to wound closure from injury date was similar and
slightly shorter in the NXB group: 25.0 + 12.5 days com-
pared to 28.0 = 15.8 days in the SOC group.
e Inthe DPT subpopulation:
a. One of the 24 (4.2%) hand wounds in the NXB group
was autografted compared to 10 out of 20 (50%) in the
SOC group (p=0.0005).

a. The percentage of burn wound area autografted in the
NXB group was 2.1 + 10.2% compared to 30.5 +
38.4% in the SOC group (p=0.0017).

* Long-term follow up: mean MVSS score was slightly
lower (better results) in the NXB group compared to SOC:
3.14 £2.59 vs. 4.05 + 2.82, respectively, without a statis-
tically significant difference (p=0.27). In QoL assessments,
the overall results in adults (SF-36 questionnaire) were
comparable between the NXB and SOC groups as indi-
cated by the physical component score (51.1 and 51.3, re-
spectively) and the mental component score (52.3 vs. 49.1,
respectively). In pediatric patients, BOQ scores were sim-
ilar, 118.7 in the NXB arm and 121.6 in the SOC arm.

Retrospective study
The data collected in the RCT was in line with the data



previously generated in the retrospective study regarding de-
bridement efficacy, surgical interventions and healing time
(Table I). Complete debridement in a single 4-hour application
was achieved in 89.2% of the area treated with NXB.

None of the patients suffered any NXB- or debridement-
related adverse events of their deep hand burns other than local
pain in the treated area upon NXB application when not re-
lieved properly by analgesia.

After debridement, 25 hands (36.2%) showed full thick-
ness defects that required permanent coverage (autografting).
Only 2 hands (2.89% of the entire cohort of deeply burned
hands) necessitated further debridement prior to grafting.

Clean residual viable dermis was found to comprise the
debrided wound bed in the other 44 burn wounds, which were
treated with topical medication and healed by spontaneous ep-
ithelialization. The mean area of hand burn wounds that were
initially estimated as deep and in need of excision and grafting
was 1.4 + 0.8 %TBSA. The overall calculated mean wound
area that required skin grafting was 0.4 + 0.6 %TBSA: only
28.6% of the original diagnoses of deep wound area in need of
grafting, a statistically significant difference (p<0.001).

Graft take was more than 90% in all grafted hand wounds
and did not require additional grafting procedures. Debride-
ment was initiated at an average 0.9 days post admission, com-
pleted in 4 hours and was followed by topical wound care
aimed at early healing.

Mean time to wound closure of all hands was 23 days.
Hand wounds that underwent surgical grafting had a mean time
to wound closure of 17 days.

Of the 69 hands treated with NXB, many had circumfer-
ential burns. In the majority of cases, compartment pressure
was not measured and the clinical picture post-NXB treatment
was such that high interstitial/compartment pressure was not
suspected and measurements were not required (Fig. /). In 4
patients (7 hands), pressure was measured, with pre-debride-
ment values ranging from 35-75 mmHg, and all below 25
mmHg post NXB treatment. All hands were treated from ad-
mission by occupational and physical therapists with early mo-
bilization and splinting as needed.

Discussion

Deep burns of the hands are very common, challenging
and cause major early and late functional and aesthetic mor-
bidities and sequelae.

Surgical treatment (excisional debridement-escharectomy,
escharotomy and autografting) of the burned hand is especially
challenging due to the important and delicate crowded anatomy,
thin skin, minimal sub-dermal tissue and its functional and cos-
metic importance. Non-surgical debridement means (autolysis
with or without slow acting chemicals/enzymes) are not fast
and effective enough to replace or minimize surgical interven-
tion. In these two studies (and others published), NXB enzy-
matic debridement was shown to be effective and selective,
combining the advantage of timely, very early effective eschar
removal with the benefit of sparing dermal viable tissue, sig-
nificantly reducing surgery. NXB demonstrated a statistically
significant reduction in the need for burn wound excision and
auto-grafting compared to the current SOC, significantly de-
creasing both the incidence and area of burn wounds that had
to be surgically excised, as well as the area that had to be grafted
in those who did undergo skin grafting. In the entire NXB-
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treated hand burn population reported here, no surgical escharo-
tomy was needed, compared to ~10% in the SOC-treated hands.
These results are in accordance with the results of a controlled
animal study where the ability of NXB to rapidly release BICS
was demonstrated.> It is methodically impossible to pool these
two studies, but it is interesting to compare the results of the
phase III, multi-center, RCT to the data from the first, previous
uncontrolled single center study:

e Debridement efficacy: the seemingly reduced efficacy in
the retrospective study vs. the more recent RCT may be
due to the learning curve in diagnosing the enzymatically
debrided bed that differs from the surgically excised tis-
sues. Despite this, only 2 hands needed additional excision
in the retrospective study.

*  Reduced autografting: the higher incidence of autografting
in the retrospective study compared to the RCT may also
be due to the learning curve of attempting to treat the ex-
posed bed towards epithelialization instead of the well-
practiced excision and autografting. The skills of correct
assessment of the enzymatically debrided bed and taking
care of the epithelializing dermal bed were honed and im-
plemented in future studies, with a significant reduction in
excision and autografting. Not having an SOC control arm
in the first study, one can only extrapolate and speculate
the reduction in surgery (excisional debridement and au-
tografting) as could be expected in deeply burned hands.?

»  Time to wound closure: the shorter time seen in the retro-
spective study (23 days) was probably due to increased
and earlier autografting vs. the RCT (NXB 25.0 £ 12.5
days vs. 28.0 £ 15.8 days in the SOC) where the investi-
gators were more skilled in epithelializing techniques and
more confident in later grafting.

*  Long term, final outcome: unfortunately, a comparison be-
tween the two studies cannot be performed as these data
are missing in the retrospective study. It is interesting to
note that in the RCT study, despite the reduced surgery and
longer time to wound closure, scar final outcome (MVSS)
in the NXB group was at least as good (better, but not sta-
tistically significant) as in the SOC group. This may be due
to the increased salvage of dermal component in the NXB
arm and earlier mobilization (as less grafting was per-
formed, there was less need to immobilize hands in order
to protect grafts from shearing forces in the first days).

*  Enzymatic escharotomy: the effective BICS relief
achieved with NXB is consistent in both studies (0 surgical
escharotomy in a total of 100 hands vs. 9.7% in the RCT
SOC arm) and seen also in reduced post NXB pressure
when measured. Similar results were observed in a con-
trolled enzymatic escharotomy study in a burn pig model,
in which NXB resolved burn induced compartment syn-
drome within 30-45 minutes after application.’

Strengths of this study

These two studies include a large number of patients, burn
centers and physicians across the globe, thus increasing its gen-
eralization and the external validity of the data. The RCT was
designed and regulated with the assistance of regulatory agen-
cies such as the European EMA and American FDA, thus en-
hancing its methodology and quality. The results of both
studies were reviewed by the EMA and FDA as part of the
product development process.
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This review summarizes the results of two different stud-
ies, providing an insight into the development process of a new
treatment strategy that is based on data and experience gained
during the development of a mere debriding tool.

Weaknesses of this study

This manuscript reviews two different studies in two dif-
ferent stages of the development process, not only of the de-
briding tool but also of different treatment modalities that differ
from the currently accepted deep hand burn SOC. Only the
RCT was comparative and randomized, introducing hetero-
geneity between studies. Due to the obvious differences be-
tween enzymatic, surgical and non-surgical debridement, it was
impossible to mask the patients and investigators to the treat-
ment arm in the RCT, thus introducing the potential for ob-
server bias. However, when long-term scar quality was
assessed, the observers were masked to the original study treat-
ment. The lack of a large cohort of long-term results does not

allow a definitive answer regarding the superiority of the min-
imally invasive modality that is based on the healing of sal-
vaged native dermis.

Summary and conclusion

NXB seems to provide an additional alternative to the de-
manding treatment of the burned hand. A safe, non-surgical de-
briding tool that offers early burn eschar removal on admission,
releases (or prevents) BICS with increased preservation of na-
tive dermis and/or subcutaneous tissue over the intricate tendi-
nous and vascular structures may provide a minimally invasive
modality for the care of deeply burned hands.

Additionally, the use of a fast, effective and selective non-
surgical debriding means as a first line therapy may allow for
an increase in surge capacities in a burn mass casualty scenario
where skilled surgeons and surgical facilities are the main es-
tablished bottlenecks, while still achieving safe and early es-
char removal.
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