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A desiccation compound as a biofilm- and
necrosis-removing agent: a case series

Objective: A new compound, Debrichem (DEBx Medical BV, the
Netherlands), a topical desiccation agent (TDA), is an active gel that
contains an acidic species with a potent hygroscopic action. When in
contact with microorganisms and necrosis, rapid desiccation and
carbonisation of the proteins in these microorganisms, as well as of
the extracellular matrix of biofilms and necrosis, occurs. The resulting
‘precipitate’ rapidly dislodges from the wound bed, resulting in a
clean wound which granulates, which is a prerequisite for healing by
secondary intention.

Method: In a retrospective study, a series of mostly large and hard-
to-heal lesions of different aetiologies were treated with a one-time
application of the TDA, followed by weekly dressing changes.

Results: Of the total of 54 lesions included in this case series,

22 were diagnosed as venous leg ulcers (VLUs), 20 as diabetic foot
ulcers (DFUs), nine as post-traumatic, hard-to-heal lesions, two as
vascular ulcers and one as an ischaemic ulcer. All of the VLUs, 75% of
the DFUs and all of the other lesions reached complete granulation.
Conclusion: The use of a TDA may contribute to the consistent, fast
and easy removal of both biofilms and necrosis, and hence to wound
healing.
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employees of DEBx Medical BV, Rotterdam, the Netherlands. The
clinical study itself was not financially supported. The authors have
no other conflicts of interest to declare.
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Icers of the legs and feet are typically of a
diabetic, arterial or venous origin, although
many more aetiologies can lead to
ulceration. Ulcers are a major burden to
patients—many of these lesions lead to
serious morbidity (and often pain, depending on the
type of ulcer), with significantly reduced quality of life.!?
The socioeconomic impact of ulcers is high. As an
example, the costs of diabetic foot ulcer (DFU) treatment
for US Medicare is between $9-13 billion USD annually
(2019 data),® with the highest costs associated with
inpatient care, particularly hospital admissions and
surgical procedures.> Venous leg ulcers (VLUs) are
responsible for an average increase of $6391 per annum
per patient for the US Medicare system (2014 data).*
The chronicity and frequent recurrence of ulcers are
the main reasons for the high cost of care.>” The reason
for chronicity, among other factors, is a persistent state
of (hyper) inflammation of the ulcer,®!! which results
in significant disturbance of the wound healing
process.12-14
Bacteria, and particularly the presence of biofilms,
also play a role in chronicity.! They contribute to the
hyperinflammatory environment!®-22 and have a
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negative impact on the wound healing process.?3 In one
study, biofilm structures were identified in approximately
80% of samples (biopsies) collected from hard-to-heal
skin lesions.!8

Biofilms have enhanced tolerance to antibiotics and
antiseptics, as well as to host defence mechanisms.16:19,22
Therefore, they are difficult to treat with solely
(antibiotic or antiseptic) medication. Similarly, necrosis,
containing among other components dead tissues and
microorganisms, is known to hamper healing.?4-30

Consequently, the problem of biofilms and necrosis
needs to be addressed as an essential step in getting a
wound or ulcer to heal,3! as is reflected in different
treatment modalities and protocols.?>?” Regular and
rigorous debridement is the preferred method of
removing biofilm and necrosis.3?

Diverse methods of debridement can be used and
include (hydro)surgical, biological, biosurgical and
enzymatic techniques, as well as negative pressure
wound therapy (NPWT) and other interventions.?7,33-37
All of these methods come with their own benefits and
drawbacks,?+34-3¢ such as slow activity (enzymes and
autolysis)3®3 or the requirement of specific expertise at
a high cost (surgical excision).*°

A new compound, a topical desiccation agent (TDA)
(Debrichem; DEBx Medical BV, the Netherlands) has
been designed to overcome a number of the
disadvantages of more traditional debriding agents. The
working mechanism is based on the rapid desiccating
properties of certain acids. Its efficacy was first described
in the treatment of acute periodontal abscesses.*!

Trial material and application technique
TDA is an active gel containing an acidic species with a
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Fig 1. Number of lesions per indication and location (n=54)
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potent hygroscopic action,*?> which, when in contact
with microorganisms and necrosis, leads to swift
desiccation and oxidation. This, in turn, causes
denaturation of the proteins in bacteria, yeasts and
viruses, as well as of the extracellular matrix of biofilms
and necrotic tissues. This working mechanism will also
harm viable cells and, therefore, TDA should be used
within its indications and for a brief period.

Basic cleaning of the wound and the periwound skin
is followed by the application of TDA over the lesion
and about 1cm of the periwound skin. After 60 seconds,
the agent is diluted and removed by rinsing with sterile
water or saline. The stratum corneum has a substantially
lower water content than the tissues beneath it and,
therefore, is not, or is only minimally, affected when
exposed to TDA for a short period.

The desiccation effect is virtually immediate; tissues
denature, precipitate and coagulate together, and tend
to rapidly separate from the underlying surface. There
is no specific requirement for dressings or other
interventions after application of TDA—these are used
at the physician’s discretion.

A known side-effect of the application of this type of
material is a short-lasting pain sensation during and
briefly after the application, which can be prevented by
pretreatment of the wound bed with some form
of anaesthesia.

The primary goal of using TDA is the rapid elimination
of biofilm and necrosis, thus reducing the chance of
infection and initiating the ‘rebuilding’ part of the
healing process, by creating a wound bed that
can granulate.

Method

Patients with DFUs, VLUs, post-trauma lesions that
showed no healing trends, vasculitis ulcers, and an
ischaemic ulcer participated in this retrospective study.
These diagnoses were established through procedures
such as transcutaneous oxygen pressure (TcPO,) and
ankle-brachial pressure index (ABPI) measurements,
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vascular imaging, X-ray evaluation and biopsies. The
presence of necrotic tissue and biofilm was established
based on the history of the lesions (virtually all lesions
of longer duration having a biofilm'®) as well as on
visual inspection.*344 For all the ulcers, regular treatment
had not resulted in satisfactory healing trends.

Only patients who had received a one-time
application of TDA were included in the analysis.

Patients had to be 18 years old or older with a lesion
duration of a minimum of four weeks and which was
located on the lower leg or foot. If a patient had more
than one lesion, only the largest was included in the
analysis. There were no other specific inclusion or
exclusion criteria. The analysis was approved by the
ethical committee of the Villa Berica Hospital in Vicenza
(Italy), in line with the Declaration of Helsinki.*®
Patients signed a consent form before participation.

The protocol for the use of TDA, described above, was
followed, with the application period being timed at
60 seconds, with subsequent rinsing off.

Follow-up treatment after the application of TDA
consisted of Vaseline gauze. This material was chosen to
enable the assessment of only the topical effects of the
TDA agent, without the results being confounded by
‘healing promoting’ influences on the wound
environment (such as providing a moist interface*6-4%)
that more ‘active’ agents could have delivered. Where
possible and appropriate, adjunct therapies, such as
offloading and compression, were used after the single
treatment with TDA. No additional debridement
procedures or techniques were used.

The primary objective of this analysis was to assess
the efficacy of TDA after a one-time application. Safety
was the secondary objective and was assessed by
measuring wound-related detrimental events that could
have been attributed to the test product.

Efficacy was measured by visually assessing
granulation tissue development (time and percentage):
this is an indirect way of evaluating the removal of
biofilm and necrosis since the development of
granulation tissue is seriously hampered when these
detrimental influences are present, while healing by
secondary intention requires a granulated wound bed.

Procedural and post-procedural pain were evaluated
using a visual analogue scale (VAS), with O representing
‘no pain’ and 5 representing ‘very painful’. Both the
patient and healthcare provider were asked to compare
the treatment to the patient’s previous treatment,
if possible.

Demographics
From August 2018 to September 2019 >100 lesions and
ulcers of the types described above were treated with
TDA. After cleaning up patient records (excluding files
because of, for example, too many data points
missing, contradictory data points, protocol violations)
the files for 54 patients were analysed using Excel
(Microsoft Corp., US).

Lesions of 39 (72%) male patients and 15 (28%)
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female patients, with an average age of 72.0 years
(range: 39-94 years) participated in the trial. Of the
lesions, 34 were located on the lower leg and 20 on the
foot (Fig 1); 28 (52%) were on the left side of the body
and 26 (48%) on the right.

VLUs accounted for 22 (40%) of the lesions, nine
(17%) were post-traumatic, hard-to-heal lesions, two
(4%) were vascular and one (2%) was an ischaemic
ulcer; 20 (37%) lesions were diagnosed as DFUs: two of
these were classified as Wagner grade I, six as Wagner II,
eight as Wagner III and four as Wagner 1V.%° Because of
a shortage of personnel, it was not possible to assess
more extensive and specific aetiological aspects of the
lesions, particularly to what extent the DFUs were
primarily neuropathic or ischaemic in nature.

The mean surface area of all lesions, measured with a
ruler, was 57.4cm? (range: 2-400cm?). For the subgroup
of VLUs, the average area was 83.2cm? (range: 2-400cm?)
and for the DFUs it was 43.4cm? (range: 3-175c¢m?). For
Wagner III and IV ulcers, the volume was measured; the
average value was 33.9cm? (range: 3-100cm?).

The average surface area of the post-traumatic lesions
was 15.9cm? (range: 2-40cm?). The two vasculitis ulcers
measured 40cm? and 200cm?, while the ischaemic ulcer
measured 20cm? (Fig 2). At the study start, none of the
lesions had any granulation tissue coverage.

The VLUs had an average duration of 5.3 months
(range: 1-12 months), the DFUs 3.7 months (range: 1-12
months) and the post-traumatic lesions 5.6 months
(range: 2-12 months). The two vasculitis ulcers and the
ischaemic ulcer were each three months old.

All lesions had received different therapies prior to
the application of TDA, but since many of these were
difficult to determine, only the most recent ones were
analysed. These included: iodopovidone gauze (n=24);
silver dressing (n=10); moisture retentive dressing
(n=8); and collagenase (n=3), with adjunct therapies
where indicated (i.e., compression, offloading). A total
of nine data points were missing.

Cumulatively, patients had a total of 73 concomitant
diseases (though not all with a known effect on wound
healing). Concomitant diseases with a frequency of two
or more are listed in Fig 3. Diseases with a frequency of
one included: seriously impaired mobility; drug misuse,
Cushing disease; paralysis of the limb on which the
ulcer was located; dementia; lymphoedema; agenesis of
the inferior vena cava; and liver insufficiency. In five
cases, medications known to impede wound healing
were being used. These were: systemic steroids®!52
(n=2); methotrexate®3-% (n=2, both agents); and
cyclosporin®3-5% (n=1).

In two patients, osteomyelitis in combination with a
Wagner stage III or IV ulcer prior to TDA treatment was
present. In these patients, TDA treatment was combined
with a toe and forefoot amputation, respectively. A
further two patients were shown to have osteomyelitis at
a later stage. It was not known whether this complication
had been in existence for a prolonged period, particularly
when the TDA treatment was applied.
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Fig 2. Size of lesions. DFU—diabetic foot ulcer; VLU—venous leg ulcer
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Fig 3. Number of concomitant diseases (n>2)
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Results

With regard to adjunct treatment modalities, 15 (75%)
of the 20 patients with DFUs and one (11%) patient of
the nine with a post-traumatic lesion used offloading.
All patients with VLUs used compression. No antibiotics
were administered during the original procedure.

The biofilm and/or necroses generally came away
from the underlying tissue within a few days. The exact
post-intervention day for this occurrence is not known
since patients returned to the clinic seven days later, by
which time all lesions were free of clinical signs of
biofilm and necrosis.
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Fig 4. Percentage of total granulation
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Granulation

Complete granulation was achieved by 50 (92.5%) out
of 54 lesions in, on average, 36.2 days (range: 2-131 days).
All VLUs (n=22) reached complete granulation in, on
average, 31.6 days (range: 7-95 days). Patients with a
DFU achieved complete granulation in 16 (80%) out of
20 cases in, on average, 43.9 days (range: 2-131 days)
while the average time to granulation for the post-
traumatic lesions (n=9, all lesions) was 34.1 days (range:
7-72 days) (Fig 4).

The two patients with a vasculitis ulcer achieved
complete granulation in 12 and 14 days, respectively.
The ischaemic ulcer showed complete granulation at
day 61.

In four patients, granulation was 0%. The likely
reason for this was osteomyelitis (n=2, previously
unrecognised in one of these patients) and severe
microcirculatory ischaemia (n=2).

Pain was measured using a VAS with O representing
‘no pain’ and 5 representing ‘very painful’. Procedural
pain (which was expected to occur in some patients)
was rated 1.9 on average (range: 0-5) with 15 patients
(with diabetes) indicating no pain at all (due to
neuropathy). The average level of pain on
post-procedural day 1 was rated as 0.2 (range: 0-2) with
48 patients scoring zero. There were no adverse events
related to TDA treatment.

Patients and physicians were asked to compare TDA
treatment to the patient’s most recent previous treatment,
even if it was not known what, exactly, that treatment
was. For the patients, TDA was considered ‘substantially
better’ by 36/54 (66.6%), ‘better’ by nine (16.7%),
‘similar’ by seven (13.0%) and ‘worse’ by two (3.7%). For
the physician, these numbers were 45 (83.3%), five
(9.3%), two and two (3.7% each), respectively.

Discussion
It is difficult to find studies that separately assess the
development of granulation. Most studies on methods
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and materials in wound care focus on re-epithelialisation
as the final outcome, while (the level and speed of)
debridement or (the percentage and speed of) granulation
tissue development is not specifically assessed. Also, the
‘standard’ study population for wound care studies, as
well as the inclusion and exclusion criteria, are different,
and, typically, much more strict than those in our study.
As mentioned, our study included relatively large lesions
in older patients with medications and/or comorbidities
that are known to impede wound healing. In addition,
it included patients with Wagner III and IV DFUs.
Because of these differences, we decided not to make a
comparison to data in the literature.

The principles of using desiccation as an antimicrobial
therapy are well established.>® Experience with chemical
injuries (so called ‘chemical burns’) demonstrates that
exposure to acids will cause necrosis.>’=%° In our study,
this property is turned into a controlled treatment
method to obtain rapid debridement results.

The primary objective of the analyses of this case
series was to assess the efficacy of TDA, namely to what
extent removal of biofilm and necrosis would lead to
complete wound granulation. This is an essential step
for successful wound healing to occur®®-* since these
factors interfere negatively with the wound healing
process,?224-30,6566 while, for healing by secondary
intention, a wound bed covered with granulation tissue
is required. The additional objective was to evaluate
safety, which was assessed by analysing
compound-related adverse events, which did not occur.

To avoid any potential positive influence on the
granulation process after the one-time application of
TDA, Vaseline gauze was used as the cover dressing for
the remainder of the study, although this material is
known to be suboptimal for wound healing.%7-79

The data of 54 patients were used in the analysis, with
a limited set of inclusion criteria being applied. With
regard to the demographics, this group of patients
stands out in a number of ways: compared to most study
populations patients were relatively older (average age:
72.0 years) and the size of the lesions was relatively large
compared with the ulcers in many publications.36:3%71,72
Many of the DFUs were classified as Wagner III (n=8) or
Wagner IV (n=4) lesions.>° These types of deep ulcers are
typically excluded from wound care trials. The presence
of comorbidities and/or the use of medications which
have a detrimental influence on healing typically are
also exclusion criteria in most trials, but they were not
excluded in this research project. Therefore, it is fair to
say that, based on these criteria, many of the lesions in
this analysis were relatively hard-to-heal, although a
run-in period was not used to confirm this clinically. The
percentages of granulation per wound type are very
high, but the patient and wound properties, as well as
the fact that post-TDA application Vaseline gauze was
used, may have contributed to the prolonged time
before granulation was complete.

The secondary objective of the study was met: there
were no TDA-related adverse events and on
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post-intervention day 7 all lesions were free of clinical
signs of biofilm and necrosis.

Limitations

The TDA analysis presented here was conducted as a
real-life, retrospective analysis of a group of patients
with hard-to-heal lesions. Such an analysis has a
number of inherent drawbacks—there was a very
limited set of inclusion and exclusion criteria, which
allowed for different types of lesions to be enrolled,
from superficial VLUs to Wagner IV DFUs. The fact that
there was no specific cut-off time or limitation to the
treatment period also makes results difficult to compare
with results presented in the literature. In addition, in
contrast to most studies, particularly those with DFUs,
there was no run-in period to establish that wounds
were hard-to-heal, although this is nearly a given for
specific lesions such as the deeper and more extensive
DFUs and VLUs, and in a patient cohort such as the one
used in this study. Also typical for a real-life analysis is
that the dataset for all individual patients may not be
complete enough to be used in the overall analysis,
which was the case in our analysis.

At the same time, the primary purpose of the study,
the removal of necrotic material and/or biofilm from
hard-to-heal lesions, proved successful, as reflected by
the very high percentage of lesions that continued to
complete coverage with granulation tissue, the normal
initial phase in wound healing once a necrosis- and
biofilm-free wound surface has been established.”3-75
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