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Aims:

 Study the wound healing effects of FSG over 3 weeks In patients
with unhealed leg ulcers

« The primary outcome | wanted to assess was percentage area

reduction (PAR) during pre-trial to post-trial period which was to

be calculated by taking weekly wound measurements

Secondary outcomes were total percentage reduction of wound

size, week to week reduction in wound size, number of patients

that healed completely, patients who witnessed an increase Iin

wound size or no decrease were also calculated and assessed as

well as rates of complication and adverse reactions

| hypothesized that the unique properties of fish skin to aid in

more rapid wound healing

Background: Chronic leg ulcers greatly impact patients’ quality of life with a Fish species utilized
significant cost to healthcare. Fish skin is thought to have properties that aid in
wound healing with low risk of disease transmission. Kerecis provides fish skin

that is already sterilized.

« Wild Atlantic (right) cod has been previously utilized and the species utilized
by Kerecis

 Nile tilapia (left) has also been utilized, however, no commercial products
utilizing Nile tilapia as a xenograft are currently available

Aims: To assess the effects of Kerecis FSG (fish skin graft) use on the rate of .

healing over three weeks as a percentage area reduction (PAR) in patients with

chronic leg wounds which have remained unhealed over four weeks as a primary

outcome.

Hypothesis: We hypothesized the properties of the fish skin to aid in faster
wound closure and improved healing.

Methods: 18 Patients and 20 chronic leg wounds that remained unhealed for at
least four weeks had Kerecis FSG (fish skin graft) applied to their wound and
were assessed weekly for a period of three weeks or until complete healing of
their wound. Wound sizes were assessed for four weeks before the trial, during
the trial and for four weeks after the trial. The daily percentage area reduction
(PAR) was calculated.

18 patients and 20 wounds that had remained unhealed after a
minimum of four weeks were selected for this self-control
evaluation for 3 weeks of treatment with Kerecis fish skin graft
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Figure 1: Image taken from Nile T|Ia|o|a Profile | Diet I Growth | Farmrnq IAquacuIture SeaFrsh

Patients who had no allergies to fish skin, were not undergoing
another trial, had appropriate wound size and did not have

(seafishpool.com), Image taken from Profiling the Atlantic Cod - The Fisherman

Results: 18 patients completed the trial and 20 wounds were assessed. All z;%\,’i'g;’f{ons - excessively Inflamed wounds formed part of the inclusion and
patients saw a reduction in wound size during trial with FSG (fish skin graft). R _ fish skin - exclusion criteria :
The use of FSG (fish skin graft) resulted in a PAR reduction of 40.92% in the morhus) ooy @ - * \otinds were measured weekly in order 0 cal_culate the
three-week trial period with 30% of patients with complete healing. percentage el ERIUEIEN ({FAR9) TG [T, Tkl elel oS
trial neriod
Results
Conclusion: The use of FSG (fish skin graft) lead to significantly enhanced | * Use of fish skin graft resulted in a percentage area reduction
wound healing witnessed as a result of greater PAR (percentage area reduction) ' " (PAR) of 49.96% In the trial period. This was more than double
in wound size with the application of FSG (fish skin graft) and rates of complete the reduction seen in the pre-trial period. X
healing in patients with chronic unhealed leg ulcers. "" : : : \
& 8 « 30% of wounds healed completely whilst 30% saw an increase in
o T, .. wound size or no further reduction with 2 patients from this

injuries - - - c
group having no reduction in size.

Figure 2: Previous applications of fish skin, Information sourced from reference (4-6). Image created with
BioRender.com
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Properties of fish skin  Leg ulcers are those ulcers which remain unhealed after 12 weeks’:®
« Fish skin is abundant in collagen, omega-3 unsaturated fatty acids, EPA, « Mostly venous leg ulcers®10
DHA, elastin, laminin and glycoproteins?! « According to one study looking at records from 2007-2017 the cost of treating

 |In studies collagen has demonstrated low immunogenicity, ability to provide
stability and strength as well as being biodegradable and biocompatible?

 EPA, DHA and the omega-3 unsaturated fatty acids in fish skin help to reduce
Inflammation and promote wound healing by reducing inflammatory reactions
and increasing pro-inflammatory cytokines?! .

 Fish is skin i1s much easier to process with much lower risk of disease
transmission in comparison to other sources such as bovine making it a much
more economical process?

venous leg ulcers (VLUs) made up for 1.2% of the annual budget for the Welsh
NHS!

Extrapolated to the UK population this represents a cost of over 2 billion
pounds annually!!

In the UK the cost of treatment and amputation of diabetic foot ulcers was
estimated to be between £837 million and £962 million as far back as 2014- :
2015 taking up almost 1% of the annual NHS budget!? | T s |

PAR from pre-trial to post-trial period

0

Sterilization of fish skin
: e L. : : : : Impact of chronic
* Ibrahim et al. compared the sterilization of fish skin with 3 different

leg ulcers

sterilization agents namely chlorhexidine gluconate 4% (CHG), povidone iodine .
10% (PVP-I), and silver nanoparticles (AgNPs) to compare microbial count as | p—
well as histological effect and effects on collagen property? (. &@
 Their study found silver nanoparticles had a 100% reduction in microbial S i =W s

growth in the treated times whilst simultaneously not impairing cellular Fain R

function or collagen content like the other 2 agents?
« Another study sought to sterilize the fish by lyophilization (freeze drying) and |§-C9 P A

then treating with gamma irradiation and various lengths concluded 10KGy to b "ﬁ

be the most appropriate in preserving the fish skin3 <o fatigue

[©]

»  No adverse reactions and complications were noted with the use

i

Kerecis provides fish skin that may be stored at room temperature and requires minimal
training on its use!8

The company uses fish skin from wild Atlantic cod in Iceland whereby the suppliers to the
company are certified by Marine Stewardship Council (MSC) and Iceland Responsible
Fisheries Management (IFRM) in order to ensure sustainable fishing practices!®

Kerecis have set up an environmental social and governance program (ESG) aligning their
goals with the UN Sustainable Development Goals (SDGs) framework!®
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Figure 6: Patient with mixed venous and arterial Ieg ulcer A) Wound before initial appllcatlon of KereC|s FSG B) 7 days after |n|t|al 8)
application of fish skin C) 14 days after initial application of fish skin (wound healed) D) 4 weeks post-trial (wound remained healed)
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Flgure 8 Patlent W|th chronlc wound below calf due to trauma A) Wound before initial application of Kerecis FSG B) 7 days after
initial application of fish skin C) 14 days after initial application of fish skin (wound healed) D) 21 days after initial application of
fish skin (wound remains healed)
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Discussion

* In astudy on the use of fish skin graft in patients with VLUSs and diabetic foot ulcers demonstrated
superior outcomes compared to standard of carel®

 Similar to the results of my thesis Lee, Han and Shim saw the greatest reduction in the first week of
treatment with fish skin graft!’

o Utilizing fish skin resulted in a far greater PAR (percentage area reduction) of wound despite
shorter duration of application

 Easy to apply

« Minimal storage requirements

 The fish skin we utilized was from an Icelandic company named Kerecis where renewable energy Is
almost exclusively used*®

Cost to

healthcare/

patient
Figure 3: Impact of chronic unhealed leg wounds, (Information sourced from reference 12-15). Created
with BioRender.com

Figure 4: Daily PAR reduction from pre-trial to post-trial period. A: Daily PAR in the 4-week pre-trial period B:
Daily PAR during first week of Kerecis fish skin graft C: Daily PAR during 2" week of Kerecis fish skin graft
application D: Daily PAR during 3" week of Kerecis fish skin graft application E: Daily PAR in the 4 week post-
trial period
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