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ABSTRACT

Background: lodine has been a cornerstone in antiseptic wocaré for over a
century. Lugol's solution is the basic form of elibut has notable drawbacks such
as stinging and caustic properties. Advances inndomanagement have led to the
development of iodine complexes like povidone ied{i?l) and cadexomer iodine
(Cl1), which offer controlled iodine release, enhiagdheir safety and efficacy. In the
Indian context, diabetic ulcers are a significaaalth burden, necessitating effective
and tailored treatment strategies. This study aimscompare the efficacy of
cadexomer iodine ointment and povidone iodine oammin the management of

diabetic ulcers, focusing on wound healing, inf@etcontrol, and patient outcomes.

Materials and Methods A randomized controlled trial was conducted fr@a622 to
2023 with 100 patients with diabetic ulcers, adeditto a tertiary healthcare center in
India. Patients were randomly assigned to two gsougme receiving cadexomer
iodine ointment (n=50) and the other povidone iediointment (n=50). Ulcer
dimensions were measured at baseline and afterag8. dvound area reduction,
granulation tissue formation, pain scores, and italsgptay duration were assessed.
Data were analyzed using unpaired t-tests andqthare tests, with a p-value <0.05

considered statistically significant.

Results The cadexomer iodine group exhibited a signifiyagreater reduction in
ulcer area at 28 days compared to the povidon@eoglioup (p<0.05). The quality of
the ulcer floor, indicated by granulation tissugswnotably better in the cadexomer
iodine group (p<0.05). Although the cadexomer iedgroup reported lower pain

scores, this difference was not statistically digant. The mean hospital stay was

Xi



significantly shorter for patients treated with eadmer iodine (18.8+5.4 days) than

for those treated with povidone iodine (22.8+4.69)4p<0.05).

Conclusion Cadexomer iodine ointment is more effective thmovidone iodine
ointment in managing diabetic ulcers. It promotesater reduction in ulcer size,
enhances wound bed quality, and reduces hospétaldstration, making it a superior

option for diabetic ulcer management.

Keywords: Cadexomer iodine, Povidone iodine, Diabetic dgaNound healing,

Randomized controlled trial, Wound management.
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INTRODUCTION

For more than a century, iodine has been utilizzdree of the most potent
antiseptics to lessen the effects of infections] topical iodine formulations have
been applied to wound treatménthe most basic form of iodine is called Lugol's
solution, and it has caustic and stinging qualtige field of wound treatment has
made significant strides in the past 20 yéars.

There are several topical treatments on the masket,each has advantages
and disadvantages of its own. For instance, whdmésbased medicines come into
contact with exudates from wounds, they often peedinee iodine, which functions
as antiseptic and controls infection, helps wouealing?

lodine complexes as cadexomer iodine (Cl) and mmadiodine (Pl) are
utilized to get around the problem. Pl is a mixtufe polyvinylpyrrolidone and
triiodide. Triiodide is released as the paste Snagated into the wound exudates, it
adeptly preserves the equilibrium between triiodidd the Pl complex.

lodine molecules help in trapping a hydrophilic riied-starch polymer bead
known as cadexomer iodine (Cl). The wound exudeaese the polymer beads in ClI
to swell up, which gently releases integrated iedamd prevents its buildup. This
prevents iodine-related problems including allergimtact dermatitis and systemic
acidosis, among others.

In light of these circumstances, the goal of thisdg is to diffrentiate the
effectiveness of Pl and Cl ointments managing wisuto get around the drawbacks
of Pl ointments that are currently in use. Thesawthacks include decreased
epithelial regeneration, de-sloughing agent, andilitating the promotion of

granulation tissue formation, wound contractileyd neovascularization.
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In the Indian context, where diabetes is reachigesmic proportions, there's
a pressing need for effective management stratefgieaddress diabetic ulcers.
Diabetic ulcers pose significant health burdentgrofeading to complications such as
infections, amputations, and decreased qualityfef\lVith a large diabetic population
in India, there's a critical demand for evidencedshinterventions to improve ulcer
management outcomes and reduce healthcare costxiadsd with diabetic
complications. Despite the availability of variousund dressing options, there's
limited comparative research on the effectivendsspecific treatments tailored to
Indian patients' needs.

The aim of the study comparing cadexomer iodingénoémt versus povidone
iodine ointment in diabetic ulcer dressing is t@yde empirical evidence on the
efficacy, safety, and cost-effectiveness of thesedommonly used treatments in the
Indian diabetic population. Specifically, the stumbeks to determine which of the two
ointments yields better outcomes in terms of uleEling rates, reduction of infection
risk, improvement in wound bed preparation, andralgatient satisfaction. By
comparing these two treatments head-to-head, thady stims to inform clinicians,
healthcare providers, and policymakers about thstraoitable option for diabetic
ulcer management in the Indian context, ultimatehhancing patient care and

optimizing healthcare resources.
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Aims & Objectives

AIMS & OBJECTIVES

Primary objective:

To compare efficacy of wound healing between cadexomer iodine and povidine
iodine

Secondary objective:

To check the ability of cadexomer iodine in decreasing the median hospital stay time.
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REVIEW OF LITERATURE

Diabetes Mellitus?

Diabetes mellitus finds its roots in the Greek wtdihbetes," which translates
to "to pass through,” combined with the Latin témellitus,” meaning "sweet." This
term was coined by Apollonius of Memphis around 2300 BC, influenced by the
observation of the sweet taste of urine by anci@ntek, Indian, and Egyptian
civilizations. The role of the pancreas in the legy of diabetes was acknowledged
by Mering and Minkowski in 1889. Despite substdra@dvancements in management,

diabetes remains a widespread chronic conditiohdudde

Epidemiology:

Diabetes has become a global epidemic, with Indiarging as the world's
diabetes capital, hosting around 41 million indbats diagnosed with the condition.
Projections suggest that the prevalence of diabat¥sss all age groups was
anticipated to rise from 2.8% in 2000 to 4.4% by3@0® According to the
International Diabetes Federation (2017), the deme of diabetes in 2017 and 2045
is expected to be 8.8 and 11.4%, respectively. @ialeye disease is getting more
prevalenf As per the latest epidemiological data from 20W®lia currently has
approximately 77 million individuals affected byabletes, a number projected to
escalate to nearly 134 million by 2045. India ras&sond only to China in the global
diabetes crisis. Among these figures, 12.1 millietividuals are aged 65 or above,
and this demographic is expected to swell to 27iliom by 2045. Moreover, an
estimated 57% of diabetes cases in India, equivateroughly 43.9 million people,

remain undiagnosed.
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Classification of diabetes mellitus

The new classification identifies four types oflubtes mellitus:

1. Type 1: Results from autoimmune destructionfafells, leading to a complete
lack of insulin.

2. Type 2: Characterized by insulin resistance inglesal tissues and a deficiency
in insulin secretion bg-cells.

3. Other Specific Types: Includes conditions like MO[Maturity onset diabetes of
young

4. Diabetes in pregnancy

Wound healing

One of the most intricate processes in the humaly h® wound healing.
Numerous cell types with different functions in thetages of hemostasis,
inflammation, growth, re-epithelialization, and reseling are synchronized both
spatially and temporally. The development of sirggé technology has made it

feasible to identify functional and phenotypic &ion within a number of these cell

types.

Individuals with diabetes and elderly, and thosthwgenetic conditions such
as sickle cell disease are particularly prone oeerncing impaired wound healing,
leading to long-lasting complications. Surprisinggxisting interventions have not
made a significant impact on this issue. Althoughaus methods for wound healing
are available, their effectiveness remains only enaidk. Therefore, there is a need

for more efficient treatments to address woundihgal
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“The process of skin repair necessitates the coated interaction of multiple cell
types across different layers in a sequential mannaininjured skin, the outer layer,
known as the epidermis, serves as a protectiveebaagainst external factors and
houses structures like sebaceous glands, sweatsgland hair follicles. Beneath the
epidermis lies the dermis, which is abundant iraedllular matrix (ECM), blood
vessels, and mechanoreceptors, providing the skim structural support, nutrients,
and defense mechanisms. Adjacent to the dermigisubcutaneous adipose tissue,
which not only acts as an energy reservoir but alswes as a continual source of
growth factors for the dermal layer. Each of thémgers also contains resident

immune cells that constantly monitor the skin foy aigns of damage.”

Upon injury, various cell types within these layaraist coordinate their
activities at specific stages to initiate the hemliprocess. These stages include
hemostasis, inflammation, angiogenesis, proliferati re-epithelialization, and
remodeling. Although these stages occur sequentihiéy also overlap, making skin

repair one of the most intricate processes in thedn body.

- “Injured blood arteries constrict and a fibrimcforms as the body's first reaction to

a wound; this stops blood flow and provides a fraom for inflammatory cells 313

- “Neutrophils are the first immune cells recruitedthe wound to combat bacterial
infection.?

- After that, monocytes are drawn in and develap fissue-activated macrophages,
which help with tissue restoration.

To protect against both external and self-infliceadigens, the immune system—

which includes T cells, cutaneous dendritic celts] Langerhans cells—is triggered.
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- Understanding the diversity in immune cell popiolas is crucial, particularly their

roles in debris clearance and infection resolutfoA.

- Angiogenesis, which involves the multiplicatiorf endothelial cells and the
activation of pericytes to give structural supptwtnewly formed blood vessels,

follows the inflammatory phase.

- Progenitor cells that circulate from the bone noaralso aid in the development of

new blood vessels.

- To help with wound closure, resident fibroblastsltiply and infiltrate the clot to
generate contractile granulation tissue. Someesdtiibroblasts go on to differentiate

into myofibroblastg5-18

- The extracellular matrix (ECM) that fibroblastsoduce causes the wound

microenvironment to change from an inflammatorg growing state.

- The dedifferentiation of terminally differentiate epidermal cells and the

proliferation of epidermal stem cells take placaaorently with re-epithelialization.

- Tissue-resident stem cells for skin appendagkib#)great flexibility during wound

healing, activating local appendage repair in raspdo damage.

- Subcutaneous adipose tissue's stromal vascularpreduce cytokines and growth

factors that are essential for wound healing armyascularization.

- Increased inflammation caused by inflammatorylscéh subcutaneous tissue,
especially in obesity and type 2 diabetes, migtetcathe course of wound healing.
- Adult wound healing usually leads to fibrotic s@@g instead of the natural skin

architecture that is restored in the case of pegmatund healing.
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Hypertrophic scarring and keloid development caultefrom excessive scarring, and
these conditions are frequently impacted by difféeting cellular reactions to

mechanical stres$:?°

- Impairments in wound healing can result in chcombunds, which are common in
conditions like diabetes, vascular disease, agind,hemoglobinopathies, potentially

leading to limb amputations and mortality.

Cellular responses during wound healing

A. Hemostasis

B. Inflammatory phase

C. Growth phase

D. Re-epithelialization

E. Tissue maturation and remodeling in wound healing

A. Hemostass:

Hemostasis, the initial phase of wound healingypla crucial role in halting
bleeding following vascular injury. This process vaives three steps:
vasoconstriction, primary hemostasis, and secontamostasis. Platelets are key
players in hemostasis, while fibrinogen is a caiticomponent of the matrix. Under
normal conditions, platelets remain inactive duthtoprotective endothelial cell layer
lining the blood vessels. However, upon injury, a@mstriction occurs to stop
bleeding, followed by primary and secondary hensistgpathway$?? Primary
hemostasis involves platelet aggregation and paughdtion triggered by collagen
exposure, while secondary hemostasis activategdhagulation cascade, converting

soluble fibrinogen into insoluble fibrin strandsftom a mesh. The combined action
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of platelet plugs and fibrin meshes forms a throslstopping bleeding and providing

a scaffold for cells necessary for wound heafthg.

* Vasoconstriction
» Formation of platelet plug which is primary hemaesta

» Coagulation and reinforcement of the platelet plug

Hemostasis

NO, prostacyclin

Exposed
ECM/Collagen

- Endothelin

g Catecholamines

Glycoaminoglycans =

- Vasoconstriction <Epinephrine
Bradykinin el .
Fibrinopeptide T Norepinehphrine

Serotonin Prostaglandins
Thromboxane A2 =

Cross-linked Hemostasis /V T‘ |

Bl Bty Fibrin Plug § pad bl b
(=t

@ _;T N
Platelet

glycoprotein [ pSibiinanan (b ‘] F Fibrin la ‘%
VWF \_{

{ Prothrombin| |- Thrombin |
S~ 7

w4

o O

Primary Hemostasis

Extrinsic Pathway  Intrinsic Pathway

Figure 1: Cellular response during the hemostéatase of wound healidg

Page 9



Review Of Literature

“During hemostasis, platelets are normally preveriitem attaching to the vessel wall
and aggregating by anti-thrombotic agents likeimitxide (NO) and prostacyclin
released from endothelial cells. When a wound cumjured cells release
vasoconstrictors, causing temporary cessation eédihg by contracting smooth
muscles. Blood vessel rupture exposes the subegiddtimatrix, where platelets bind
using surface receptors and glycoproteins, alorty won Willebrand factor (VWF)

released by platelets. This strengthens the ptapdlg. The activation of Factor X
through extrinsic and intrinsic pathways leads e tonversion of fibrinogen to
fibrin. Cross-linked fibrin binds the aggregatedtplet plug, forming a thrombus that
halts blood flow and provides a scaffold for heglifhis summary simplifies the

process of hemostasis and wound healing basedroentunderstanding.”

B. Inflammatory phase of wound healing

a. Mechanisms of inflammatory cell recruitment:

Wound healing initiates with the activation of oddlr response through
transcription-independent pathways like Ca2+ wawesctive oxygen species (ROS)

gradients, and purigenic molecules.

Damage-associated molecular patterns (DAMPS), mair@eroxide (H202),
lipid mediators, and chemokines released from @gucells recruit inflammatory

cells, particularly neutrophils.

Chemokines are small proteins that bind to G pmeteupled receptors
(GPCRs), attracting various immune cells. ELR+ cbkimes preferentially attract

neutrophils, while ELR- chemokines attract lymphiesy
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Mast cells release inflammatory mediators upon rinjienhancing immune cell
recruitment. Mast cell enzymes like mast cell pasts 4 and 5 play a crucial role in

neutrophil recruitment during wound healing.

b. Neutrophilsin wound healing:

Neutrophils, typically absent in normal skin, aecruited from the bone

marrow in response to "find me" signals releasethfinjured areas.

Neutrophils express various surface receptors #dtin detecting injury
signals and constitute a significant portion ofic@ the wound early in the healing

process.

Activated neutrophils eliminate pathogens througkict granules, oxidative

burst, phagocytosis, and production of neutropktilaeellular traps (NETS).

Neutrophils develop different granules containingiraicrobial agents like
proteases, human cationic antimicrobial protein ARE€8), and matrix

metalloprotease (MMPSs) during their maturationhi@ bone marrow.

Proteases in neutrophil granules play a crucia molantimicrobial activity
and tissue remodeling but can also cause tissuagkam produced excessively, as

observed in chronic wounds.

NETSs, released by neutrophils, capture and elimina@thogens through
chromatin filaments coated with histones, cytosphateins, and proteases. NETs are
released either through suicidal NETosis or vitadETesis, depending on the

activation pathways involved.
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Elastase
Cathepsin G

Phagocytosis of Pathogens

Phagocytosis by
macrophage

Figure 2: Role of neutrophils in wound heafihg

c. Macrophagesin wound healing

“Macrophages play a crucial role in wound healidgntified by surface markers like

CD45+/ CD11b+/ F480+ in mice and CD45+/ Cd11b+/ 6B6in humans. Within

24-48 hours post-injury, macrophages accumulateeatvound site, peaking around

day 3 and declining by day 10. They originate frdnoth local tissue-resident

macrophages and recruited monocytes from the bomerom. Depletion of

macrophages delays wound closure, while increasiver numbers accelerates

healing in various organisms, including mice arldrsanders2+2°
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In the early stages of healing, macrophages exhibiticrobicidal and pro-
inflammatory phenotype known as M1, expressing T©NFL-6, and IL-13. They
engulf pathogens, synthesize MMPs to digest theaestiular matrix (ECM), and
perform efferocytosis to eliminate spent neutraphllhis pro-inflammatory response
aids in clearing pathogens and promoting tissueairepHowever, prolonged

inflammation due to improper neutrophil clearanas ead to tissue damatfe’’

“Macrophages also transition to a reparative phgmet facilitating tissue

regeneration during the later stages of healingeyTinduce the transition of
fibroblasts to myofibroblasts, contributing to @mkn deposition and wound
contraction. Additionally, macrophages participate tissue remodeling by

phagocytizing excess cells and matrix componentgsréyulated macrophage
functions are implicated in fibrotic diseases lik&loids and hypertrophic scars, as
well as impaired wound healing in conditions likalzetes. Understanding the diverse
roles of macrophages in wound healing is crucialdfveloping effective therapeutic

strategies.”
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Figure 3: Macrophage phenotypes in wound he&ling

d. Mast cell in wound healing

“Paul Ehrlich first identified mast cells in 187Bhese cells come from progenitors in
the bone marrow and move to perivascular areaBeo§kin and mucosa, where they
undergo differentiation. Due to contradictory résuh mast cell-deficient animals,
their function in wound healing is up for discussi®ut during wound healing, they
interact with different cell types and are linkedreactions that cause scarring, such

as scleroderma and hypertrophic scarritfg.”

Mast cells generate histamines, VEGF, chymase rgpthse, antimicrobial peptides,
and other substances that facilitate vascular peditity and keratinocyte

proliferation during the early phases of wound imeal Histamine enhances
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keratinocyte proliferation, whereas tryptase andstdmine boost fibroblast

proliferation and collagen production, facilitatingund contractioR>=°

Skin fibrosis and scarring are linked to elevateastrcell counts. Research
employing a fetal wound healing model indicatest thaast cells impact the
development of scars; injections of mast cell lgsate shown to change scarless
healing into the production of scars. The precisecgsses, however, remain
unknown, and further research is needed to fulyeustand the function of mast cells
in chronic wounds, particularly in diseases likakdites. The microenvironment of
mast cells influences their functional variabilitfhere may be distinct mast cell

subgroups in wounds, each with their own rolesiréty more investigatiof'-32

e. Dendritic cellsin wound healing

Dendritic cells (DCs) are important antigen-presgntells involved in T-cell
responses. They exist in the epidermis as Langsriwalls, named after Paul
Langerhans, and in the dermis. Although some debasts about their classification
as macrophages due to shared characteristicsatbayistinct based on their primary
functions. DCs have a stronger antigen-presentinifitya than macrophages and

migrate to draining lymph nodes to activate T-oedponses.

In murine dermis, two resident DC subtypes areclpi found: CD11b+ DCs
and CD103+ DCs, analogous to CD141+ DCs in humab4.08+ dermal DCs are
responsible for cross-presenting antigens to indtio8+ T-cell responses and play
roles in viral immunity. They recognize DAMPs onimty cells and viruses through
specific surface receptors. CD11b+ DCs in mice spwad to CD1c+ and CD14+
DC subsets in humans and preferentially presengearg to CD4+ T cells during

infection, regulating the adaptive immune resporisé.
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Figure 4: Dendritic cells (DCs) and T cells in theund healing respon&e

f. Roleof T cellsin wound healing

There are two types of T cells found in the skiyela of humansys+ T cells
andap+ T cells. While the dermis of human skin primagigntainsof+ T cells, the
epidermis of mice is predominantly populatedyby T cells, also known as DETCs,
due to cellular structure differences. DETCs omgnin the fetal thymus and migrate
to the epidermis, where they slowly grow in numloerresponse to signals like
interleukins, particularly IL-15. Positioned in tihasal layers of the epidermis, they
extend their dendrites into the suprabasal layersadtively monitor for certain
molecules that signal epidermal stress, such &stinhs or abnormal cell presence.
Unlike other T cells, DETCs typically remain statgoy in the skin. Research on T
cells in wound healing often focuses on DETCs bseaihey are the only T cell
subtype known to release cytokines and growth factbat aid in skin cell

regeneration. Additionally, studies show that mieeking DETCs experience
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significant delays in wound healing, and DETCs pessa unique T-cell receptor,

Vy3V41, specific to skin T cells.

3. Growth phase of wound healing

a. formation of granulation tissue and neovascularisation

“During the proliferative phase of wound healingarieus processes occur
simultaneously, including the formation of new ceative tissue known as
granulation tissue, alongside re-epithelializatiomeovascularization, and
immunomodulation. Granulation tissue, first desedilny John Hunter in the late 18th
century and further characterized by Alexis Camethe 19th century, is primarily
composed of activated fibroblasts. These fibroblasbduce new extracellular matrix
(ECM) and aid in wound contraction. In additionagulation tissue serves as a
framework for newly created blood vessels and imftatory cells, among other
cellular and structural elements. In the courseth® wound remodeling phase,

granulation tissue eventually gives way to nornwalrective tissue.”
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Figure 5: Angiogenesis during wound healing. 23

Neovascularization, crucial for effective wound &g facilitates nutrient
delivery and oxygen balance necessary for cellypaoliferation and tissue
regeneration. Vasculogenesis is the process by hwhaggioblasts, endothelial
progenitor cells (EPCs), give birth to primitiveobt arteries during embryonic
development. Despite the fact that it was onceebed that adult tissue healing
included vasculogenesis through EPCs produced frome marrow, later research on
mice showed that the putative EPCs are mostly nphages and monocytes that
facilitate neovascularization. Adults produce nevoold vessels mostly by
angiogenesis, a process in which local microvasandothelial cells (ECs) activate
growth hormones such as PDGF and VEGF in respooskypoxia. Activated

endothelial cells (ECs) break down extracellulatrmgECM), multiply, move, and
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create new capillaries, which improves tissue reggion by promoting oxygen and
nutrient supply. This process involves endothetiglls and pericytes. Additionally,
we explore circulating progenitor cells' role inumal healing and discuss fibroblast

subtypes supporting granulation tissue formathof.
b. Endothelial cell and new vessel formation

“Angiogenesis, the process of generating new bleessels, is greatly aided by
microvascular endothelial cells (ECs), which lihe inside of blood vessels. Growth
factors include VEGF, FGF, PDGF-B, T@F-and angiopoietins stimulate ECs,
causing them to proliferate and migrate into fifibronectin-rich clots. ECs develop
into stalk cells, which follow and preserve thausture, and tip cells, which drive the
growth, during angiogenesis. These cells combinté wxkisting vessels to produce
new endothelial tubules. Endothelial cell receptars essential for angiogenesis.
Normally, ECs have few surface receptors, prevgniiteractions with platelets and
immune cells, but allowing monocyte surveillancepod injury, ECs express
glycoprotein receptors like P-selectin and E-séledacilitating leukocyte adhesion
and infiltration. They also upregulate ICAM-1 andCXM-1, which help stop

leukocyte movement. The absence of these receptars both new blood vessel

formation and wound healing, highlighting theirgah skin repair¥-3°
c. Role of pericytes play in neovascularization and wound healing

“Mature pericytes are defined as cells embedddternvascular basement membrane;
this description makes it difficult to identify tme in the context of ongoing

neovascularization. This problem stems from the flaat the perivascular region is
also inhabited by various cell types, includingrdiblasts, macrophages, circulating

progenitor cells, and vascular smooth muscle cElUsthermore, pericytes cannot be
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easily distinguished from these other cells by ecH#jg molecular signature. As a
result, it is challenging to recognize pericytedigsue slices, and it is yet unknown
whether systemic recruitment of pericytes from angmn reservoir during vessel

construction or local proliferation of preexistipgricytes forms new pericyte&!

“Various surface markers such as nestin, NG2, PD@F&d desmin have been used
to define pericytes, but these markers may not bégomnmly expressed on all

pericytes.*?

d. Circulating progenitor cell rolein neovascularization and wound healing

Primarily endothelial progenitor cells (EPCs), hethe blood vessel
regeneration. These cells follow a three-step @m®c® reach ischemic tissue:
mobilization from the bone marrow into circulatidne to chemokine release at the
injured site, migration through circulation , inaseng chemokine gradients, and
preferential homing to the ischemic region whereytintegrate into the sprouting

endothelium and differentiate into endothelial €&1*445

e. Role of fibroblasts play in wound healing

They , present throughout body's tissue, play aftumles in extracellular
matrix (ECM) deposition and remodeling. They exhibbtable diversity based on
tissue origin, developmental stage, and activaiatus, leading to varied regulations
in wound healing, which include ECM organizationyrowth factor, and
immunomodulation. Historically, characterizing fibtasts has been challenging due
to a lack of distinct markers, but recent advancemef the marker identification and
assays help us understand better. Fibroblast diyeen be positional, determined by

their location relative to the epidermis, and amatal, based on their location within
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the body.Skin, differences exist between fibrolsldstthe upper and lower dermis,
with lower lineage fibroblasts initially contribatj to dermal repair and scar
formation. These scar-forming fibroblasts expreg®fibroblast markers and can be
isolated using specific surface markers, with ifttobh of these markers showing

potential in reducing scar formation, carrying idal implications?®4”

f. Role of Myofibroblastsin wound healing

Vital component in wound healing, ulcer contractimicreases mechanical
strength by aligning collagen fibrils perpendicutarthe wound edges, reducing the
surface area of the wound that requires re-epémzdition. Because of this changed
stiffness, fibroblasts become myofibroblasts the¢ positive fora-SMA, which
causes them to momentarily deposit extracellulattrimaECM) and exhibit
contractile characteristics. Growth factors, medsansory signals in granulation
tissue, and interactions between cells and thaeatiular matrix drive this process.
Although local fibroblasts are the primary souréenyofibroblasts, their number may
also be augmented during wound healing by fibragytaesenchymal stem cells

(MSCs), pericytes, and epithelial cells.

After enough tissue integrity has been restoredyfibsoblasts finally die off
in the wound region. Eventhough still unclear weetmyofibroblasts can return to
the fibroblast phenotype seen in epidermis thaiha$ damaged after healing.
Myofibroblasts frequently avoid apoptosis in a egyriof fibrotic diseases, including
hypertrophic scarring, which aids in the formatioh scar tissue. This idea is
supported by research done on mice with hypertmpharring, which shows that
more myofibroblast survival causes scar formationspread out after mechanical

loading. As a result, myofibroblasts are an ativactarget for the development of
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fibrosis and scarring therapies since they are néisseto the latter phases of

granulation tissue production.

4. Re-epithelialization

The skin provides protection against mechanicaksstr bacteria , UV
radiation, water loss, and high temperatures. inmises a layered epithelium
consisting primarily of, which is linked with adgat keratinocytes through
desmosomes. The basal layer, the lowest layer,eabsito a specialized extracellular
matrix (ECM) known as basement membrane via hemidesmes and focal
adhesions. Above basal layer are : spinous layanular layer, and outermost layer,
stratum corneum, composed of impermeable cellsiwhie continuously shedlpart
from keratinocytes, the epidermis includes immuekisahat reside there, along with
hair follicles, sebaceous glands, and sweat glabds.to its susceptibility for injury,
stem cells are essential in maintaining homeostasts help in repair. Stem cell
division and differentiation replenish lost cellding in both regular maintenance

and healing processes of the stf?
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Figure 6: The process of re-epithelialization and the interactions between fibroblasts

and epidermal cells play crucial rolesin the intricate orchestration of wound healing.

“Extrinsic signals from the stem cell niche, cotisig of cues from the extracellular
matrix (ECM), growth factors, and neighboring celise crucial in determining the
fate of stem cells. In the interfollicular epidesnfiFE), stem cells are grouped rather
than dispersed individually and exhibit higher agileness due to elevated integrin
expression compared to transit amplifying cellsriby homeostasis, integrins are
primarily found in basal layer cells. Key integripeesent on basal cells includgfl,
which binds collagemy3p1 anda6p4, binding laminin, andvf5, binding vitronectin.

a6p4 is concentrated distally on the basement membuwainiée o331 is located at the
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leading apical edge. Other integrins are distridateross the basal cells' basal, lateral,

and apical surfaces.”

Regeneration of hair follicles

Melanocytesin wound healing

“Because of changes in melanocyte proliferation acti/ation, partial thickness and
deep full thickness injuries—especially those btdugn by burns—often result in
skin discoloration, either hyperpigmentation or dgimentation. Specialized
dendritic cells called melanocytes are formed ftbim neural crest and are in charge
of creating melanin, a pigment that protects tha $lom oxidative damage and UV
light. Melanocytes are found in hair follicles atfié interfollicular epidermis (IFE) in
humans, whereas they are mostly found in haircleli in mice, with the exception of
few places like the ear and tail skin, where theyaso found in the IFE. In the area
of the hair follicle bulge, melanocyte stem ceN&cGCs) replace melanocytes during
normal skin function. Numerous growth factors, utthg TGF$ and endothelin-2,
as well as signaling molecules, such WNT and Notgmerated by nearby hair
follicle stem cells, have an impact on these Mc3@slanocyte repopulation takes

place in tandem with the growth phase of the haited.>0:5?

5. Tissue maturation and remodeling in wound healing

“In wound healing, closure of acute and chronic masiis typically considered the
endpoint, but the process continues with tissueodsiing or maturation, which may
last for months or even years. This phase is drasiat determines whether scarring
will occur or if the wound will recur. During theemodeling phase, neovasculature

regresses, and there is periodic deposition andnsgitution of the extracellular
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matrix (ECM), transforming granulation tissue insgar tissue. Initially rich in
collagen lll, granulation tissue gradually trarmit to contain more collagen |, which
is stronger. This shift results from concurrentlagén | synthesis and collagen Il

breakdown, followed by ECM reorganizatidh.

During angiogenesis, newly formed blood vessethéwound area lack tight
cell-cell contacts and pericyte coverage, faciligitimmune cell infiltration. In the
remodeling phase, neovessels undergo pruning @blesdt stable, well-perfused
vessels that can restore homeostasis. This provesises endothelial cell apoptosis,
though the exact mechanisms are unclear. Re-epifhation may also contribute to
vessel pruning by reducing hypoxia in the healedivdobed, promoting endothelial

cell quiescence”.

Vasohibin and sprouty proteins are examples of thegfeedback systems
found in endothelial cells that function as "amgegenic switches" by controlling
the cell's sensitivity to VEGF. “Furthermore, erusital cells produce CXCRS3,
which, when attached to its ligand, CXCL10, supgessthe development of
endothelial tubes during the late stages of wouedlifg. CXCR3 is essential for
wound remodeling, as demonstrated by the hypericggfarring seen in mice devoid
of the protein. Comprehending alternative cellidagnaling pathways that exhibit
preferential expression during wound remodelinghhjaptentially clarify the reasons

behind dystrophic healing in some wounds, suchiételand hypertrophic scarring.”
Relation of diabetes and wound healing:

The relationship between diabetes and wound heailagcomplex and well-
studied phenomenon in the medical field. Diabetestticularly when poorly

managed, can significantly impair the body's apilid heal wounds effectively. This
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impairment is attributed to a combination of phimiical factors that interfere with
the normal wound healing process. In this discussiee'll delve into the scientific

factors underlying this relationship, supporteddigrences from relevant studies.

1. Delayed Inflammatory Response:

“In diabetic individuals, the inflammatory plasf wound healing is often
delayed or impaired. This phase is crucial for miepdebris, preventing infection,
and initiating the subsequent phases of healinge&eh by Mirza et al. (2015)
demonstrated that diabetes can disrupt the recenitraf inflammatory cells to the

wound site, leading to prolonged inflammation aethged healing”.

2. Impaired Angiogenesis:

Angiogenesis, is formation of new blood vess&sessential for delivering
oxygen, nutrients, and neutrophil cells to the wbwarea. However, in diabetes,
angiogenesis is often impaired due to various factmcluding reduced levels of
growth factors like vascular endothelial growthtéad(VEGF). A study by Loots et
al. (1998) found that diabetic wounds exhibit desexl angiogenesis, which

contributes to poor wound healing outcorptes.

3. Microvascular Complications:

Diabetes is associated with microvascular comptioat such as endothelial
dysfunction and reduced capillary density. Thesapl@ations impair blood flow to
the wound site, depriving it of essential nutrieatsl oxygen necessary for healing.
According to a review by Schéffer et al. (2011)¢cravascular dysfunction in diabetes
hinders the delivery of oxygen and nutrients to weund, prolonging the healing

proces$?
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4. Impaired Extracellular Matrix Remodeling:

The extracellular matrix (ECM) provides strueltsupport and scaffolding for
cells involved in wound healing. In diabetes, atems in ECM composition and
function impair its remodeling during wound repa&tudies by Galiano et al. (2004)
have shown that diabetes alters the balance oixmagtalloproteinases (MMPs) and
their inhibitors, leading to excessive degradatdrthe ECM and impaired wound

closure.

5. Defective Fibroblast Function:

“ Fibroblasts play a crucial role in synthesizingllagen and promoting wound
contraction during the proliferative phase of hagliHowever, in diabetes, fibroblast
function is often compromised. Research by Falagtgal. (1992) demonstrated that
fibroblasts isolated from diabetic wounds exhileitluced proliferation and collagen
production compared to those from non-diabetic vdsyurcontributing to delayed

healing”>*

6. Increased Susceptibility to Infection:

Diabetes predisposes individuals to infectidne to immune dysfunction and
impaired wound defense mechanisms. Elevated bloodoge levels create a
favorable environment for bacterial growth, inciegs the risk of wound
contamination and infection. A study by Lipsky dt &012) highlighted the
heightened susceptibility of diabetic patients tound infections, which further

impedes the healing process.
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The relationship between diabetes and wound heabngnultifactorial,
involving disruptions in inflammatory responses, giagenesis, microvascular
function, ECM remodeling, fibroblast activity, ansusceptibility to infection.
Understanding these underlying mechanisms is druoia developing targeted

therapeutic strategies to improve wound healingaues in diabetic patients.

Wound dressing in diabetic ulcers:

Diabetic wounds pose a significant challenge due¢h® impaired healing
process associated with diabetes. Proper woundidgesnethods are essential to
facilitate healing, prevent infections, and manageplications. Here, I'll delve into

various diabetic wound dressing methods, providicigntific insights into each:

Moist Wound Healing: Moist wound healing is a wigelccepted approach
that maintains a moist environment around the wolRebsearch suggests that moist
conditions promote faster epithelialization, redtlee risk of infection, and minimize
scarring. Hydrogel dressings, foam dressings, agdrdeolloid dressings are
commonly used in moist wound healing. These drgssielp to keep the wound bed

moist while absorbing excess exudate.

Antimicrobial Dressings: Diabetic wounds are praoeinfections due to
compromised immune responses. Antimicrobial drgssiocontain agents such as
silver, iodine, or honey, which exhibit antimicrabproperties. Silver dressings, for
example, release silver ions that inhibit bactegrawth. They are effective against a

broad spectrum of pathogens, including antibictsistant strains.

Alginate Dressings: Alginate dressings are derifreth seaweed and contain

calcium alginate fibers. When in contact with wowndidate, alginate dressings form
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a gel-like substance, which helps maintain a meistironment and facilitates
autolytic debridement. These dressings are paatiguluseful for wounds with

moderate to heavy exudate.

Foam Dressings: Foam dressings are highly absodmehprovide cushioning
and protection to the wound. They are suitablewiounds with moderate to heavy
exudate and can help manage pressure ulcers comrseeh in diabetic patients.

Foam dressings also maintain a moist environmemwave to wound healing.

Collagen Dressings: Collagen is a key componenhefextracellular matrix
and plays a crucial role in tissue repair. Collagezssings provide a scaffold for cell
migration and proliferation, promoting granulatigissue formation and wound

closure. They are particularly beneficial for cimowounds with impaired healing.

Negative Pressure Wound Therapy (NPWT): NPWT ineslthe application
of sub-atmospheric pressure to the wound bed tlrauspaled dressing system. This
technique promotes wound healing by reducing edemaroving blood flow, and
stimulating the formation of granulation tissue. WP is effective for managing

complex diabetic wounds, including those with exggbbone or tendon.

Biological Dressings: Biological dressings, suchaasniotic membrane or
growth factor-based dressings, harness the regeserpotential of biological
materials. Amniotic membrane dressings contain grolactors and cytokines that
promote tissue regeneration and modulate inflananafihey are particularly useful

for diabetic wounds with delayed healing.

Compression Therapy: Compression therapy is es$éntimanaging diabetic

foot ulcers and venous ulcers, which are common ptoations of diabetes.
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Compression dressings or stockings improve venetsrr, reduce edema, and

promote wound healing by enhancing tissue perfusion

Diabetic wound management requires a multifacetppraach, including
appropriate wound dressing methods are made forinthieidual patient's needs.
These methods aim to create an optimal environnfi@ntwound healing while
addressing underlying factors help to impaired ingah diabetic patients. Through a
combination of advanced wound care technologies endence-based practices,
healthcare professionals can effectively manageetiawounds and improve patient

outcomes.

Various studies discussing cadexomer iodine ointment versus povidine iodine

ointment in diabetic ulcer dressing;

In a review study by Noda Y et al., (2009) “to assthe critical evaluation of
cadexomer iodine ointment and povidone iodine oamirin wound dressing. “The
guantities of iodine had an opposite effect on itteractions between Pl sugar
ointment and CI ointment with L-tyrosine. WheredssBgar ointment reacted with
lecithin in a constant, iodine concentration-indegent manner, Cl ointment reacted
with lecithin in a manner that was dependent on ¢bacentration of iodine.”
However, Pl sugar ointment interacted efficientlyhw-tyrosine and less efficiently
with lecithin at the clinically relevant iodine demt (0.1, w/v%), whereas CI
ointment reacted well with lecithin and less e#fily with L-tyrosine. These results
suggest that Pl sugar ointment and Cl ointment ldifferent characteristics for

iodine reactivity and water absorptiot?’.
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In a review article by Murdoch R et al., (2013)"t@assess the role of
povidone and cadexomer iodine in management ofeaantl chronic wound. Both
povidone and cadexomer iodine are effective antéved agents that do not cause
bacterial resistance, according to the literattReduced concentrations may be
necessary in patients with severe immunocompromisdividuals, renal failure,
thyroid dysfunction, and major burns, hence cautsosuggested while using them in
these patients. In conclusion, the research suppbet positive effects of povidone
and cadexomer iodine on tissue and cells, espgamatheir most recent formulations.
While povidone iodine is known for its usefulnesstrieating acute wounds that are
infected, cadexomer iodine is excellent in heahgonic wounds. However, there are
still unanswered questions, particularly when itnes to contrasting more recent
povidone iodine formulations with older ones. There, more study is necessary to
give doctors using these antimicrobial medicineswaound care more precise

information”>’

In a study by Raju R et al., (2019)” to assessffieacy of cadexomer iodine
in treatment of chronic ulcer. “Both formulationk aadexomer iodine, ointment and
powder, exhibited a significantly higher percentageuction in ulcer size compared
to standard care alone over the 12-week study ghe8pecifically, the reduction was
94.3% + 10.6% for ointment and 90.4% + 14.9% fowger, compared to 67.8% =+
21.8% for standard care. Additionally, a higherceatage of patients achieved
complete wound healing with cadexomer iodine oimim&5.8%) and powder
(58.1%) compared to standard care alone (20.0%)eatnd of the 12 weeks.” These
findings indicate that cadexomer iodine enhancesruize reduction and promotes

complete wound healing in chronic ulcers when caegb#o standard care alotfe.
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In a systematic review study by Woo K et al., (202fo assess the efficacy
of topical cadexomer iodine treatment in chroniaunas. A total of 436 papers were
found, 13 of which were comparison trials with amphasis on study-relevant
outcomes. When compared to standard of care (SEEYnic wounds treated with
cadexomer iodine ointment (CIOD) shown substantigicreases in exudate,
pus/debris, slough, bioburden, and infection. Imparison to SOC, meta-analyses
showed that CIOD therapy improved mean wound ardaation at eight weeks and
enhanced total wound healing events. In particwaynds treated with CIOD had a
more than twofold healing rate compared to those geiting treatment, such as
pressure ulcers, diabetic foot ulcers, and venegsulcers. These results highlight
how well CIOD works to remove obstacles to the inggprocess in order to facilitate
the healing of chronic wounds. Consequently, afteparing the wound bed and

following treatment protocols®

In a study conducted by Gupta S et al., (2021)a4sess the povidone iodine
versus cadexomer iodine ointment in management afne/ of chronic duration.
Individuals who receive treatment with cadexomeline ointment show a markedly
increased pace of wound healing (p < 0.05), asase#l marked reduction in bacterial
overload and improved granulation tissue formagimmotion. The use of cadexomer
as a delivery system in conjunction with iodinetoiant shows a higher rate of
biofilm, slough, and debris reduction in additiom itnproving the stimulation of
granulation tissue development. This results irhboore efficient and successful

wound healing as well as more affordable chroniamebcare’°
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In a study conducted by Gupta S et al., (2022) d$gess the outcome of
cadexomer idodine and povidone iodine in wound mament. A marked
enhancement (p < 0.05) in the formation of granaitatissue was noted following the
application of cadexomer ointment when contrastétl #he use of povidone-iodine
ointment. Both groups exhibited statistically sfgr@nt decreases in ulcer dimensions
and discharge; however, clinically, cadexomer ogmimdemonstrated superior
efficacy in reducing ulcer size and minimizing diaoge compared to povidone-
iodine ointment. Cadexomer iodine ointment exhibitaperior performance over
povidone-iodine ointment in managing ulcers, asdented by higher rates of
granulation tissue formation, greater reductionsl@er size, and decreased discharge

volume from the ulcers™®!

In a review study conducted by Gupta S et al.,, 220® assess topical
management of wound. “Due to differences in prepara and research
methodologies, a number of studies that have loakéxbth povidone iodine (PI) and
cadexomer iodine (Cl) have produced inconsistestlte Pl has a wide range of
effects, low cytotoxicity, good tolerance, and hatterial and anti-inflammatory
qualities. A hydrophilic modified-starch polymerdakecontaining immobilized iodine,
called CI, absorbs exudate from wounds and rele@sgtse molecules to provide
long-lasting bactericidal effects. Both treatmemtsmote wound healing and reduce
the amount of germs in burns, ulcers, and chromiengs.” In terms of how well they
work to reduce biofilm, shrink wounds, and encoeréige production of granulation

tissue, this review contrasts Cl with BA.
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In a study conducted by Sharma R et al.,, (2023) d$sess the role of
cadexomer iodine as debriding agent. Most of theepts, approximately 88%,
showed no visible slough within a week, and by tmeeks, all patients, 100%, were
devoid of visible slough. Within a four-week perjod4% of patients achieved
complete wound closure, while 22% experienced aatéoh in total wound surface
area ranging from 75% to 99%. In conclusion, intodled settings, cadexomer
iodine proves to be an effective topical agent debriding infected wounds with

visible slough and pus discharge, while also aidingound healing”®3

In a study by Raj A et al., (2023) “ to cadexomersus povidone iodine in
dressing of chronic leg ulcer. Patients treatedhwitdexomer iodine ointment
demonstrated a significantly higher rate of woumdling (p < 0.05), along with a
notable reduction in bacterial overload and enhdrg@nulation tissue formation.
The combination of cadexomer as a delivery vehidté povidone iodine ointment
led to superior outcomes in reducing biofilm, slou@nd debris, while promoting
granulation tissue formation, ultimately accelergtivound healing and reducing the
burden of managing chronic wounds. Given the pened of leg ulcers among
diabetic patients, with over 60 individuals at riskthe study, it is recommended to
further investigate the efficacy of cadexomer andigione iodine ointments for the

proper healing of diabetic leg ulcef¥”.
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MATERIALSAND METHODS

Source of Data: The source of data were the patients with diahdter admitted in

general surgery wards at a tertiary health careecen
Study Design: Study design: Randomized control trial.
Study Period: From 2022 to 2023- 1 year

Sample Size: Sample size formula:

The minimum sample size formula based on two proETs is

(2o +23)°P(1-P)
n= d?
Where” an®2  are the proportions of the A group Buggoup.

+
p=P12P2 and d=p;-p,

z, is linked with the level of significance angig linked with the power of the test.
For 5% level of the significance z 1.96 and = 0.84 for 85% power of the test.
The parameter considered in the calculation igptreentage of cases having decrease

in wound surface area by 10&m

By taking,”! =38.8% anP2 = 44.4% the sample sizainbtl is 50.
There would be two groups with size&ffin each group.
Sampling technique: group A (CADEXOMER IODINE dressing) and group B

(POVIDINE IODINE dressing) selected by simple ramdsampling.
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Inclusion Criteria:

» Patient accepting to participate in study

 Patient in the age group of 18-75 years botlesex

Patient with a diabetic ulcer.

Ulcer size should be less than 10cm?2
Wegner grade 1 and 2 ulcers

Exclusion Criteria;

» Patient suffering from cardiovascular disease camticoagulant therapy.

» Patients having wound with exposure of tendon arebo

e Patient with any immunosuppressive disease or omunosuppressant
therapy.

* Pregnancy

» Hypersensitivity to iodine formulations

* Uncontrolled diabetes hbalc >9%

* Renal failure s.creatinine ->3mg/dl

* Anemia <8gm/dI
Study protocol:

100 patients with chronic ulcers were taken. Thating group of 50 were
given cadexomer iodine and the control group of ceditinued treatment with
povidine iodine. In the first group, cadexomer falican be given 7 times/week, in
2" group povidine iodine is applied 7times/week aratigmt wound healing is
followed up regularly for both groups to analyze tesults at 1, 2, 3, 4 weeks and

area of the ulcer taken as main parameter of casgar
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Calculation of wound area:

The dimensions of the ulcer i.e. length, width awda were measured by
outlining the ulcer over a sterile transparent fpraced over it. This was followed by
placing the film over graph paper and countingrtbmber of squares also referred to

as ‘grid tracing’. The length of the smallest s@uigrlmm

The measurement of ulcer dimensions on day 0(0itl wound area and
day 28(y) = final wound area. The reduction in aed percentage reduction in area

are calculated as follows:

Wound area as on Day0 = x
Wound area as on Day28 =y

wound area reduction = x-y

% wound area reductionf-;lxloo

Data collection procedure:

*One-year randomized control trail

* an informed consent was obtained from the pagient

*Iin patient individuals with diabetic foot ulcer weeidentified
* detailed history and examination would be donistéty including =age, sex, h/o
smoking, h/o diabetes, h/o hypertension treatment
Detailed examination and investigations

Fbs

Hbalc,viral markers, culture and sensitivity

Hb

Mini renal profile

Data of each patient were collected on a proformehvincludes the following:
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STATISTICAL ANALYSIS

The information was gathered using a standardizefbpna and subsequently
entered into an Excel spreadsheet. Statistical sarmmem such as means, standard
deviations, frequencies, and percentages were dechpdThese summarized data
were visually depicted through tables, figures, B@grams, and pie charts. Mean
differences in continuous variables were assessat tthe unpaired t-test, while
categorical variables were analyzed using the ghae test. A significance threshold

of p < 0.05 was applied to all statistical analytmedetermine statistical significance.
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OBSERVATION & RESULTS

Present study included 100 patients fulfillinglirston criteria. Among them 50 are
grouped as cadexomer and 50 patients in povididmeogroup. The mean age of

patients were comparable with not much differeret@/ben the groups.

Table 1: Comparison of mean age of patients betwegroups

Cadexomer Povidine lodine p-value
Mean SD Mean SD
AGE 59.1 115 61.1 10.9 0.52
Age

61.5

61.1

61

60.5

60

59.5

59.1

59

58.5

58
Cadexomer Povidine iodine

H Age

Figure 1: Comparison of mean age of patients betwee groups
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Table 2: On comparison of the gender, there isgnifgcant difference between the

groups
Cadexomer Povidine lodine
Count N % Count N %
Gender Female 18 36.0% 14 28.0%
Male 32 64.0% 36 72.0%

There is no significant difference in gender disition between the group, however

overall male preponderance is observed in the gtadycipants.

Comparison of gender distribution between the groups
80

70

72
64

60
50
40 36
30 28
20
10

0

Female Male

M Cadexomer M Povidine iodine

Figure 2: Comparison of gender distribution betwiengroups
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Table 3: Comparison of the duration of diabetedituslbetween the groups

Cadexomer Povidine lodine Chi-
square
Count N % Count N %
(p-value)
Duration of diabetes 1.0 12 24.0% 13 26.0% 2.33
(0.61)
2.0 12 24.0% 17 34.0%
3.0 12 24.0% 9 18.0%
4.0 8 16.0% 8 16.0%
5.0 6 12.0% 3 6.0%

There is no significant difference noted in theatfian of diabetes mellitus among the

patients between the groups.

Comparison of the duration of diabetes mellitus between
the groups

40.00%

0,
35.00% 34.00%

24.00%,

30.00%
25.00% 24. OO%
20.00%
15.00%
10.00%
5.00%
0.00%

W Cadexomer

24.00%

18.00%

16.00%6.00%

M Povidine iodine

12.00%

6.00%

Figure 3: Comparison of the duration of diabete#litng between the groups
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Table 4: Comparison of the site between the groups

Cadexomer Povidine lodine Chi-square
Count N % Count N % (p-value)
SITE DLF 20 40.0% 15 30.0% 3.21 (0.66)
DRF 14 28.0% 18 36.0%
HLF 2 4.0% 2 4.0%
HRF 1 2.0% 3 6.0%
PLF 4 8.0% 6 12.0%
PRF 9 18.0% 6 12.0%

There is no significant difference noted in digitibn of site among the patients

between the groups.

Comparison of the site between the groups

45.00%
40.00%

0,
40.00% 36.00%
35.00%
0.00%
30.00% " 28.009
25.00%
50.00% 18.00%
15.00% 12.00% 2.00%
10.00% - 8.00%
4.00%.00% 0.00%
5.00% 2.00%
0.00%

M Cadexomer M Povidine iodine

Figure 4: Comparison of the site between the groups
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Table 5: Comparison of mean HbA1lc level betweergtoeps

Cadexomer Povidine lodine p-value
Mean SD Mean SD
HBA1C 7.9 1.0 8.0 1.1 0.622

Comparison of mean HbAlc between the group, thenrteaeel were comparable

between the group with no significant difference.

8.02

7.98

7.96

7.94

7.92

7.9

7.88

7.86

7.84

Figure 5: Comparison of mean HbA1c level betweengifoups

Cadexomer

HbA1lc

H HbAlc

Povidine iodine
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Table 6: Comparison of the area of wound at diffepmint of time between groups

Cadexomer Povidine lodine p-value

Mean SD Mean SD
Area day 0 26.81 6.28 24.82 7.92 0.166
Area day 28 19.37 4.38 21.42 7.40 0.01*

on comparison of the area between the group, theignificant lower area on day 28

in cadexomer group compared to the patients indioiiodine group. (p<0.05)

Comparison of the area of wound at different point of time
between groups
30

26.81

24.82

25
21.42

19.37 I

Area day 0 Area day 28

20

15

10

v

B Cadexomer M Povidine iodine

Figure 6: Comparison of the area of wound at défféipoint of time between groups
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Table 7: Comparison of the mean area reductiondeiwhe groups

Cadexomer Povidine lodine p-valug

Mean SD Mean SD
Reduction in area 7.44 3.50 3.39 1.4y 0.017
Reduction in area (%) 26.95 9.28 14.3% 6.18 0.017

Assessment of the reduction in area, there wadfisigmt rate of reduction of area in

cadexomer group compared to povidine iodine.(p<0.05

Reduction in area

8 7.44

Cadexomer Povidine iodine

M Reduction in area

Figure 7: Comparison of the mean area reductiowdsi the groups
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Reduction in area (%)

30.00%

26.95%

25.00%

20.00%

14.35%

15.00%

10.00%

5.00%

0.00%
Cadexomer Povidine iodine

M Reduction in area (%)

Figure 8: Comparison of the mean area reductiowdsi the groups
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Table 8: Comparison of the status of floor of wolnetiveen the groups

Group

Cadexomer Povidine lodine

Count Column N % Count Column N %

Floor day O S 50 100.0% 50 100.0%
Floor day 28 G 41 82.0% 28 56.0%
S 9 18.0% 22 44.0%

The floor of ulcer was significant better in thetipats with Cadexomer group
showing granulation tissue compared to the patiéntgpovidine iodine group.

(p<0.05)

Comparison of the status of floor of wound between the
groups

90% 82%

56%
44%
18%
G S

B Cadexomer M Povidine iodine

80%
70%
60%
50%
40%
30%
20%
10%

0%

Figure 9: Comparison of the status of floor of wdlretween the groups
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Table 9: Comparison of the mean pain score and haspital stay between the

groups
Cadexomer Povidine lodine p-valug
Mean SD Mean SD
Pain 15 .6 1.7 7 0.143
Length of hospital stay 18.8 5.4 22.8 4.6 0.01%

On assessment of the mean pain score, there was p@awn score in Cadexomer

group however this finding was not statisticallgrsficant.

The mean length of hospital stay in Cadexomer g{@8@B+5.4) was significantly

shorter compared to patients in povidine iodinaugr(22.8+4.6).(p<0.05)

Pain

1.75
1.7
1.65
1.6
1.55
1.5

1.45

1.4
Cadexomer Povidine iodine

M Pain

Figure 10: Comparison of the mean pain score betwezgroups
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Length of hospital stay

25
20
15

10

v

Cadexomer Povidine iodine

M Length of hospital stay

Figure 11: Comparison of the mean total hospit} etween the groups
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DISCUSSION

Diabetic ulcers are a prevalent and severe compicaf diabetes mellitus,
posing a significant health burden globally andtipatarly in India, where the
diabetic population is burgeoning. Effective mamaget of these ulcers is crucial to
prevent complications such as infections, amputatiand decreased quality of life.
Among the various treatments, iodine-based forrariathave long been recognized
for their antiseptic properties in wound care.

Povidone iodine (Pl) is a widely used antisepti@ da its broad-spectrum
antimicrobial activity and ease of application.fuhctions by releasing free iodine
when in contact with wound exudates, effectivelptoolling infections and aiding in
wound healing. However, its use can be limited byeptial drawbacks, including
irritation and delayed healing due to iodine acclation.

In contrast, cadexomer iodine (CI) represents avamtement in wound
management. Cl comprises iodine molecules encapsuila a hydrophilic modified-
starch polymer bead. These beads absorb wound tesudad gradually release
iodine, ensuring a controlled and sustained artisegtion. This mechanism reduces
the risks associated with iodine toxicity and ddfeadditional benefits such as
enhanced desloughing, increased epithelial regeoeraand improved granulation
tissue formation.

Despite the established use of Pl and the promisitigbutes of CI,
comparative research specifically tailored to dimbelcer management in the Indian
population remains limited. This study aims to fiilis gap by evaluating the efficacy,
safety, and overall patient outcomes of cadexomeine ointment versus povidone
iodine ointment in treating diabetic ulcers. Thadfhgs will provide empirical

evidence to guide clinicians in selecting the meffective and patient-friendly
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treatment option for diabetic ulcers, thereby inmimg patient care and optimizing
healthcare resources.

Present study included total of 100 patients fiudfij inclusion criteria. Among
them 50 were grouped in cadexomer and 50 patienpovidine iodine group. The
mean age of patients were comparable (59.1yrsaopgcadexomer and 61.1yrs in
povidine iodine group) with no significant differ@mbetween the groups. There is no
significant difference in gender distribution beemethe group, however overall male
preponderance is observed in the study participants

In similar to present study Raj A et al., documdmeajority in age group of
55 to 65yrs. Among them male preponderance was wibrbaseline characteristics
matched in both the groups.

On comparison of the area between the group, tkesgnificant lower area
on day 28 in cadexomer group compared to the patienpovidine iodine group.
(p<0.05) Also the reduction in area, there wasiBant rate of reduction of area in
cadexomer group compared to povidine iodine.(p<0.0Be floor of ulcer was
significant better in the patients with Cadexomesugp showing granulation tissue
compared to the patients in povidine iodine gr¢pg0.05)

In line with present study findings, Raju R et @ocumented reduction of
wound size was 94.3% + 10.6% for ointment and 9049%4.9% for powder,
compared to 67.8% + 21.8% for standard care. Aalulitly, a higher percentage of
patients achieved complete wound healing with cadex iodine ointment (65.8%)
and powder (58.1%) compared to standard care gRMe%) at the end of the 12
weeks. These findings indicate that cadexomer @dnhances ulcer size reduction
and promotes complete wound healing in chronicraleéhen compared to standard

care aloné®
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In concordance to present study Murdoch R et alcuthented Cadexomer
iodine demonstrates effectiveness in treating dbrevounds, whereas povidone
iodine is noted for its efficacy in infected acuteunds. Nevertheless, research gaps
exist, notably in comparing newer formulations ofivjglone iodine with traditional
preparations. Hence, further research is essetttigirovide clearer evidence for
clinicians utilizing these antimicrobial agents wound manageme#sf. In meta-
analysis the findings underscore the efficacy dDlin promoting healing of chronic
wounds by addressing barriers to healing. Theref6if®D should be considered in
wound bed preparation and treatment prototbols.

In a different research by Gupta S et al., patievite received cadexomer
iodine ointment showed a markedly faster rate otinebhealing (p < 0.05), along
with a considerable reduction in bacterial overl@adl improved granulation tissue
formation promotion. The use of cadexomer as aveglisystem in conjunction with
iodine ointment shows a higher rate of biofilm, uglb, and debris reduction in
addition to improving the stimulation of granulatiissue development. This results
in both more efficient and successful wound healisgwell as more affordable
chronic wound carf In line to present study Gupta S et al., found adexomer
iodine ointment exhibited superior performance opewidone-iodine ointment in
managing ulcers, as evidenced by higher ratesasfulgition tissue formation, greater
reductions in ulcer size, and decreased discharigene from the ulcer$?

Sharma R et al., documented approximately 88%, stlawo visible slough
within a week, and by two weeks, all patients, 100¢re devoid of visible slough.
Within a four-week period, 74% of patients achieeednplete wound closure, while

22% experienced a reduction in total wound surfaea ranging from 75% to 99%.
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cadexomer iodine proves to be an effective topagént for debriding infected

wounds with visible slough and pus discharge, wélid® aiding in wound healiné®

In similar another study by Gupta S et al., docueera better and healthy
granulation tissue in the cadexomer ointment grcompared to the patients in

povidine iodine powder grouj.

The mean length of hospital stay in Cadexomer gr¢L®.8+5.4) was
significantly shorter compared to patients in powd iodine group

(22.8+4.6).(p<0.05)

In similar to present Raj A et al., documented vsitgnificant shorter duration

of hospital stay among the cadexomer group comgarpdvidine iodine grouf

In a study comparing the effectiveness of cadexoimgine and povidone
iodine ointments for diabetic ulcer treatment, 1f@dtients were divided equally
between the two groups. Both groups were matchedafe, gender, diabetes
duration, ulcer location, and initial HbAlc levdls ensure a fair comparison. The
findings revealed that cadexomer iodine signifigaoutperformed povidone iodine
in reducing ulcer size over 28 days (p<0.05), pringo better wound healing
characterized by enhanced granulation tissue (p%0ahd shortening hospital stays
(p<0.05), despite similar pain levels between tresits. These results suggest that
cadexomer iodine not only accelerates ulcer redndiut also improves the quality of
healing and reduces healthcare resource use, mialdmgore effective and preferable

option for diabetic ulcer management.
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CONCLUSION

This study offers a comparative analysis of thécafly of cadexomer iodine
ointment versus povidone iodine ointment in tregtidiabetic ulcers. The
investigation included 100 patients divided equatiio two groups, one receiving
cadexomer iodine and the other povidone iodinehBobups were similar in terms of
age distribution and duration of diabetes, andigoificant differences were observed
in gender distribution, site of ulcer, or baselidbAlc levels, ensuring a balanced

comparison.

Cadexomer iodine ointment showed superior perfoomaim reducing the
ulcer area after 28 days of treatment. Patientghan cadexomer iodine group
experienced a significantly greater reduction iceulsize compared to those in the
povidone iodine group. This indicates that cadexoiodine is more effective in
promoting the healing of diabetic ulcers. Additibyathe cadexomer iodine group
displayed a more pronounced rate of reductionderuhrea, underscoring its efficacy

in wound healing over the study period (p<0.05).

Further, the quality of the ulcer floor in the cadmer iodine group was
significantly better, characterized by the presesfogranulation tissue, in comparison
to the povidone iodine group. This suggests thdexamer iodine not only aids in
reducing the ulcer size but also enhances thetguaflithe wound bed, facilitating

better overall healing (p<0.05).

Pain assessment showed that patients treated aitbxomer iodine had a
lower mean pain score, although this difference was statistically significant.
Importantly, the mean length of hospital stay wagnificantly shorter for the

cadexomer iodine group (18.8+5.4 days) comparethéopovidone iodine group
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(22.8+4.6 days). This reduction in hospital stafjers a potential advantage in terms

of healthcare resource utilization and patient emience (p<0.05).

In conclusion, cadexomer iodine ointment is moreative than povidone
iodine ointment for the treatment of diabetic ucdt leads to greater reduction in
ulcer size, better wound bed quality, and shortephal stays, making it a preferable
option in clinical practice for managing diabeticers. These findings highlight the
benefits of cadexomer iodine, advocating for ite as a more efficient and patient-

friendly treatment alternative.
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SUMMARY
Present study included total of 100 patients fiulfi inclusion criteria. Among
them 50 were grouped in cadexomer and 50 patiergevidine iodine group. The
mean age of patients were comparable with no sogmif difference between the
groups.
There is no significant difference in gender dmsition between the group,
however overall male preponderance is observeeistudy participants.
There is no significant difference noted in theatfian of diabetes mellitus among
the patients between the groups.
There is no significant difference noted in digitibn of site among the patients
between the groups.
Comparison of mean HbAlc between the group, thenrteagel were comparable
between the group with no significant difference.
On comparison of the area between the group, tisesgnificant lower area on
day 28 in cadexomer group compared to the patienfovidine iodine group.
(p<0.05)
Assessment of the reduction in area, there wasfisi@amt rate of reduction of area
in cadexomer group compared to povidine iodine.(@sP
The floor of ulcer was significant better in thetipats with Cadexomer group
showing granulation tissue compared to the patientpovidine iodine group.
(p<0.05)
On assessment of the mean pain score, there was fain score in Cadexomer

group however this finding was not statisticallgrsficant.

The mean length of hospital stay in Cadexomer g(@8B+5.4) was significantly

shorter compared to patients in povidine iodinaugr(22.8+4.6).(p<0.05)
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Limitations

LIMITATIONS

Despite the promising results several limitationsedh to be addressed.
The fact that the study was limited to a singldidey healthcare facility made its

findings less broadly applicable.

A further factor that could impact the analysstatistical power is the sample
size, which was somewhat small. Nutritional statigotential factors impacting

wound healing that were not investigated in thislgt
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ANNEXURES - |

INFORMED CONSENT FORM

CADEXOMER IODINE OINTMENT VS POVIDINE IODINE OINTME NT IN
DIABETIC ULCER DRESSING- A RANDOMISED CONTROL TRIAL AT A
TERITIARY CARE CENTER

Name of Student/Principal Investigator:BH0121015

Objective: TO COMPARE EFFICACY OF WOUND HEALING BET WEEN
CADEXOMER IODINE AND POVIDINE IODINE AND THE ABILIT Y TO
DECREASE THE MEDIAN HOSPITAL STAY TIME.

Introduction: This study is to compare the outcome of PI ointnaer CI ointment for
wound management and overcome the limitations n¥eotionally used Pl ointment in
terms of de-sloughing agent, increased epithele&eneration, and promotion of
granulation tissue formation, wound contractilpd neo vascularization

Explanation of procedure:

100 patients with chronic ulcers can be taken. fsting group of 50 will be given
cadexomer iodine and the control group of 50 wahtinue treatment with povidine
iodine. In the first group, cadexomer iodine cangbeen 7 times/week , in"2 group
povidine iodine is applied 7times/week and patiemund healing is followed up
regularly for both groups to analyze the result§,a&, 3, 4 weeks and area of the ulcer
taken as main parameter of comparison.

Withdrawal from participation in the study: Participation in this study is voluntary.

You will be free to decide whether to participatethis study or continue participation
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once enrolled. In case you decide to withdraw ymarticipation, you are free to do so.
However, please convey the decision to the prinaipeestigator.

Possible benefits from participating in the study: You will/will not have nor get any
benefits by participating in this study. The datthgred will help the population at
large.

Possible risks from participating in the study: There are no risks involved in
participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your itdgnwill never be revealed. The data
collected from you will be kept confidential andlypiprocessed or aggregated data will

be used for publication.

Financial incentives: You will not receive any payment for participatim this study.
Authorization for publication of aggregated data: Results obtained after processing
of the aggregated data will be published for sdienpurposes and or presented to

scientific groups. However, your identity will nrevbe revealed.

Questions: in case of any questions -contact BHO1215. If you have any question or
complaints with regard to your right as study mgsant you may contact Dr Harsha
Hegde, Chairperson, Ethical committee of INMC, 68313777 Extension 4052.

Legal rights: By signing this consent form, we are not waving afyour legal rights.
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CONSENT STATEMENT

| am making a voluntary decision to participatetia study CADEXOMER
IODINE OINTMENT VS POVIDINE IODINE OINTMENT IN
DIABETIC ULCER DRESSING-A RANDOMISED CONTROL

TRIAL. . My signature below indicates that | have dedide participate and | have

read the information provided above or the infoioraprovided above has been read to
me in the language that | understand best. | wanghe opportunity to ask questions

and that they have been answered to my satisfaction

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE Il

Proforma
SCREENING:

Screening No. |:|:|

Enroliment No. /IPNo. T~ T T [ [ [ |

Date of Screening | | | | | | | | | | |

FirStName| | | | | | | | |

Middle Name I_I | | | | | |

Last N
e T T T T T TT]
Age(Years)l:l:I

Address
H No. |
Street |

|
luk |
T
e T T T T T T T 1]
District | |

PhoneNo.L T T T T T T[]

Phonefo.2 T T T T T T T 117

Patient with diabetic leg ulcer:

>Yes|:|
>NO|:|

Patient age above 18:
» Yes

> No

Applicant is willing to give consent

> Yes[ ]
> No [ ]

Patient has no associated illness or complications:
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> Yes
[ ]
» No [ ]

FINAL RESULT

* Ineligible [ ]
» Eligible but refused

» Eligible and participating

PROFORMA

Name

DOA:

Age:
Sex:
Occupation:

Address:
H No.
Street
Taluka
District
Phone No.1
Phone No.2

CHIEF COMPLAINTS:

Leg ulcer—
Pain —

Duration- |

month

H/O PRESEN

ULCER-

T ILLNESS:

LOCATION: 1.RIGHT LOWER LIMB || 2.LEFT LOWERIMB  []
ONSET: 1.INSIDIOUS [ | 2.SUDDH | . TRAUMATIC ]

DURATION:

DAYS

PROGRESSIVE | |

DISCHARGE:

1.SEROUS [ ]  2.PURULENT[]
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FOUL SMELLING: ||

C/O EPISODES OF FEVER-[ |

C/O PAIN

DURATIONOF PAIN- [ | | DAYS

PAST HISTORY:

K/C/O T2DM SINCEI:l:I MONTHS/YEARS

H/O any Chronic drug use[ |

H/O HTN -[ ]

H/O previous surgery —|:|

HOPVD { ]

H/O VARICOSE VEINS:[_]

H/O SIMILAR COMPLAINS IN THE PAST —IN SAME OR OPPOEE= I:I
LIMB-

PERSONAL HISTORY:

Smoker -
Alcoholic

GENERAL PHYSICAL EXAMINATION:
Nutritioﬁstatus- 1.WELLBUIL] | 2.poorLY BUT [ |
Pallor -

Icterus|;|

Cyanosis/ clubbing/ edem

Generalized/ regjonal lymphadenopatf ]

Pulse rate] BPM

Bloodpressure] | | | [ [ [ | MMHG

LOCAL EXAMINATION:
SITE:

RIGHT LOWER LIMB
LEFT LOWER LIMB

sze:[ T ] x[ [ ] cwms

FLOOR:
1.GRANULATING[ | 2.sLouGH |

BASE:

1.8BoNE[ | 2.muscl ]

DISCHARGE:
1.SEROUS[ ] 2. PURULENT ]

TENDERNESS-
PERIPHERAL PULSES:

SURROUNDING AREA: I:I
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o ERYTHEMA-
e EDEMA-

e PERIPHERAL PULSES- I:I
e VARICOSE VEINS-

SYSTEMIC EXAMINATION

PER ABDOMEN- SOFT, NON TENDER
CARDIO VASCULAR SYSTEM — normal
RESPIRATORY SYSTEM — normal-
CENTRAL NERVOUS SYSTEM —normal

DIAGNOSIS:

INVESTIGATIONS:
ROUTINE
FBS <110 MG/DL_I>110MG/mDL ]
HbAlc >6 %6[ |

UKB-

TREATMENT GIVEN:
CADEXOMER IODINE
POVIDINE IODINE

IV/IORAL ANTIBIOTICS:
DIABETIC MANAGEMENT:
BLOOD SUGARS UNDER CONTROI

OBSERVATIONS:
Wound area as on Day O|:|:| t™

Wound areaonday 7- [ [ | &M
Wound areaonday 14--[ [ ] &M
Wound areaonday 21-[ [ ] &M
Wound area as on Day ZEI:|:| ™
wound area reduction-[ [ | &M
% wound areareduction] [ | %
Floor of ulcer as on Day 0-

1. GRANULATING | |

2. SLOUGH I:I
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Floor of ulcer as on Day 28-
1. GRANULATING [ ]

2. SLOUGH [ ]
C/O PAIN

1.REDUCED [ ]
2 REMAINED SAME ||
3.INCREASED [ ]

4.NOT APPLICABLE ||

LENGTH OF HOSPITAL STAY:

CADEXOMER IODINE
POVIDINE IODINE

DAYS
DAYS
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ANNEXURE Il

Case 1l
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Case 4 Case 4

Case b5 Case 6
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Case 7 Case 8
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KEY TO MASTER CHART

DURATION OF DIABETES:

0-4 YRS -1

5-9 YRS -2

10-14 YRS - 3

15-19 YRS -4

>/=20 YRS -5

HBA1C:

6.5-7.9 = CONTROLLED

>/=8. =UNCONTROLLED

SITE:

DRF DORSUM RIGHT FOOT

PRF PLANTAR RIGHT FOOT

DLF DORSUM LEFT FOOT

PLF PLANTAR LEFT FOOT

HRF HEEL RIGHT FOOT

HLF HEEL LEFT FOOT

ANNEXURE IV
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MASTERCHART

c Lo Xyl W @) o @© D ) @ X o =, E
2 2 828 g |85%wE &| g3 ;382 2520 8535 225%<;
| & | <RBa| ? |52°g 2| 2| & ZEF | £8%<|ggF8 ez g
1 | 10038588 56 3 Male | YES NO DLF 7.1 23.50 18.96| 4.54 | 19.31914894 S G 1 21
2 | 10027855 70 4 Male | YES NO DRF 7.9 23.70 19.20| 4.50 | 18.9873417YV S G 1 21
3 110043943 54 2 Male | YES NO DLF 6.9 32.40 20.50| 11.90| 36.72839506 S G 1 14
4 | 6555216| 63 5 Male| YE$S NO DRF 9 14.30 12.86| 1.44 | 10.0699300Y S S 2 28
5 | 10035012 52 3 Male | YES NO PLF 8.4 15.40 12.00| 3.40 | 22.07792208 S G 2 21
6 | 10014152 64 2 Female YES| NO PLF 7.1 25.40 15.60| 9.80 | 38.5826771Y S G 1 14
7 | 1157708| 43 4 Male| YE$S NO HRF 6.8 25.25 19.50| 5.75 | 22.77227728 S G 1 21
8 | 1915996 | 67 1 Male| YE$ NO DRF 7.6 34.50 24.00| 10.50| 30.43478261 S G 1 14
9 | 6473377| 58 1 Male| YES NO PLF 9.2 25.86 22.50| 3.36 | 12.99303944 S S 2 28
10 | 6928984 | 53 2 Male| YE$ NO DRF 6.7 35.63 21.00| 14.63| 41.06090373 S G 1 14
11| 6990849 | 48 1 Male| YE$S NO DLF 7.4 29.66 21.84| 7.82 | 26.36547539 S G 2 14
12 | 6897024 | 70 5 Male| YES NO PRF 6.8 27.3416.56| 10.78| 39.42940746 S G 1 14
13 | 1158129| 60 3 Male| YE$ NO DLF 7.6 31.10 22.00| 9.10 | 29.26045016 S G 1 14
14 | 1038888 | 62 2 Male| YE$S NO DLF 8.4 34.55 28.20| 6.35 | 18.37916064 S G 2 21
15 | 10042913 65 4 Male | YES NO PRF 10.7| 17.88315.96| 1.87 | 10.4879416Y S S 3 28
16 | 10044291 40 3 Female YES| NO DLF 7.7 27.20 20.30| 6.90 | 25.36764706 S G 2 21
17 | 10043375 63 2 Male | YES NO PRF 7.2 33.0021.20| 11.80| 35.75757576 S G 1 14
18 | 10043528 72 1 Male | YES NO DLF 7.5 25.40 17.26| 8.14 | 32.04724409 S G 1 14
19 | 10045355 68 3 Male | YES NO DRF 10 21.96 19.80| 2.16 | 9.836065574 S S 3 28
20 | 10039373 75 1 Male | YES NO HLF 9.3 24.60 20.30| 4.30 | 17.4796748 S G 2 21
21 | 10050618 65 1 Female YES| NO DLF 7.6 14.30 10.10| 4.20 | 29.3706293Y S G 2 28
22 | 1167694 | 63 5 FemaleYES | NO PRF 8.4 24.5620.78| 3.78 | 15.39087948 S S 2 21
23 | 10053063 52 4 Male | YES NO DRF 7.7 15.50 11.66| 3.84 | 24.77419355 S G 3 21
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24 | 10051933 66 1 Male | YES NO PRF 6.9 | 27.5017.20| 10.30| 37.45454545 S G 1 14
25| 10039373 65 5 Female YES| NO | DRF 6.8 | 36.0025.70| 10.30| 28.61111111 S G 1 14
26 | 10042023 48 3 Female YES| NO | DLF 7.1 | 23.68 14.90| 8.78 | 37.0777027 S G 1 14
27 | 10050077 36 1 Female YES| NO | DLF 8.5 | 34.20 22.00| 12.20| 35.672514624 S G 1 14
28 | 10052569 40 4 Female YES| NO | DLF 8.4 | 15.60 11.20| 4.40 | 28.2051282]1 S G 2 28
29 | 10043294 42 3 Female YES| NO PRF 7.2 | 32.8022.00| 10.80| 32.92682927 S G 1 14
30 | 10059117} 60 2 Male | YES NO | DLF 8.2 | 25.48 16.24| 9.24 | 36.26373626 S G 1 14
31 | 66232254 60 2 Female YES| NO | DLF 9.9 | 25.60 22.40| 3.2 12.5 S S 2 28
32| 1201805| 50 3 FemaleYES| NO | DRF 6.7 26.8/ 19.6 7.2 26.8656716b G 2 21
33 | 1199098 | 59 2 Male| YE$ NO | DLF 8 27.55 21 6.55| 23.77495468 S G 1 21
34 | 6530851 51 2 Male| YE$ NO PRF | 10.4| 32.44 29.8 | 2.64| 8.13810111 $ S K 28
35| 1054125| 40 1 Male| YE$S NO | DRF 7.8 19.4| 142 5.2 26.80412371S G 2 21
36 | 1051486| 74 3 Male| YE$ NO | DLF 8.7 21.2| 17.8 3.4] 16.037735B55 G 2 28
37 | 1156769 | 43 2 Male| YE$ NO | DRF 7.7 33.5| 23.3 10.2 30.4477611% G 1 14
38 | 6475567 | 75 4 Male| YE$ NO PLF 8.2 329 26.6 6.3 19.14893601%5 G 1 21
39 | 6188538 | 41 1 Male| YE$ NO | DLF 7.7 27.7| 21.22 6.5 23.465703P7S G 1 21
40 | 6326114 | 55 3 FemaleYES| NO | DRF 7.6 | 29.3420.56| 8.78 29.93 S G 1 14
41 | 1200218| 75 5 FemaleYES| NO | DRF 7.2 | 33.0021.20| 11.80| 35.7575757§ S G 1 14
42 | 1176857 | 65 4 Male| YE$S NO | HLF 7.5 | 25.40 17.26| 8.14 | 32.04724409 S G 1 14
43 | 1166912| 63 1 FemaleYES| NO | DLF 9.3 | 24.60 20.30| 4.30 | 17.479674§ S S 2 21
44 | 4417601 | 52 5 Male| YE$ NO PRF 7.6 | 14.3010.10| 4.20 | 29.3706293Y S S 2 21
45 | 6390081 | 66 3 Male| YE$S NO | DRF 7.6 | 34.5024.00| 10.50| 30.43478261 S G 1 14
46 | 1139736| 65 1 Male| YE$ NO PRF 6.8 | 27.3416.56| 10.78| 39.42940746 S G 1 14
47 | 1199203 | 48 4 FemaleYES| NO | DRF 6.7 | 35.63 21.00| 14.63| 41.06090373 S G 1 14
48 | 7096596 | 80 3 FemaleYES| NO | DLF 7.4 | 29.66 21.84| 7.82 | 26.36547539 S G 2 14
49 | 6792266| 75 2 FemaleYES| NO | DLF 6.8 | 27.34 16.56| 10.78| 39.42940744 S G 1 14
50 | 1199675| 78 2 FemaleYES| NO | DLF 8.5 | 34.20 22.00| 12.20| 35.67251464 S G 1 14
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=L X = w @) ©) Ao X |x T

£280 § | 82 Sy | kB | 2|28 ER38=18520838% 5| 285<F

gds ® | 85| §7c | @ | BT <ORF s£37<7 29 ¢ §T¢%0
3 Male NO YES PLF 7.9 354631.82] 3.64 | 1026509 S | G| 2 21
4 Male NO YES PLF 8.2 31.3428.35| 2.99 | 9540523 S | G| 2 21
2 Male NO YES DRF 8.4 26.8123.66| 3.15 | 11.7493% S | G| 2 21
S Male NO YES PRF 74 35430.70] 4.77 | 13.44798 S | G 1 21
2 Male NO YES PLF 6.8 1165980 | 1.85 | 1587983 S | S 2 28
3 Male NO YES DRF 7.7 13.6/11.80] 1.87 | 13.67/99%9 S | S 2 28
1 Male NO YES DRF 8.9 35233167 356 | 1010502 S | S| 3 28
3 Female NO YES DLF 6.9 12.809.68 | 3.12 24.375 S| G 3 21
4 Male NO YES DLF 7.1 29.0025.37| 3.63 | 1251724 S | G 1 28
1 Male NO YES PRF 7.8 26./83.45] 333 | 1243465 S | S 1 28
1 Male NO YES DLF 7| 25342199 335 |13.22021 S | S 1 21
3 Male NO YES HRF 9| 32.182894| 3.24 | 1006837 S | G| 2 21
1 Male NO YES DRF 7.2 16.7814.16] 2.62 | 1561383 S | G| 2 21
3 Female NO YES HLF 6.8 980 820 160 16.32653 | S 2 28
4 Female NO YES DRF 7.4 19.201.10| 8.10 | 42.1875 S| G 1 14
2 Female NO YES DLF 8.8 23.5@1.34| 222 | 942275 S| S 1 28
4 Male NO YES DRF 6.7 14.7212.56| 2.16 | 1467391 S | S 2 28
3 Female NO YES PRF 86 318@791 389 | 122327 S| G 2 21
S Male NO YES PLF 10.225.60) 22.86| 2.74 | 10.70313 S | G| 2 28
3 Male NO YES DLF 9| 19.6y17.77] 1.90 9.65938| S S 3 28
2 Male NO YES DRF 7.6 33.189.42| 3.76 | 1133213 S | G| 2 21
3 Male NO YES HRF 9.7 34.6729.72| 4.95 | 1427747 S | G 1 14
2 Male NO YES PRF 7.9 22.348.79] 3.55 | 1589078 S | G 1 21
1 Male NO YES DLF 7.5 34.2629.66| 4.60 | 1342674 S | G 1 21
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2 Male NO YES DRF 8.3 25.0020.78| 4.22 16.88 S S 2 21
1 Male NO YES DRF 8.7 26.6824.23| 2.45 | 9.182909 S S 2 28
3 Male NO YES DRF 7| 30.6b27.67| 2.98 | 9.72267% S S 3 28
2 Female NO YES DLF 8 6.36 5.38 0.98 15.40885 S 3 28
1 Male NO YES PRF 7.4 35.4631.47| 3.99 | 11.25212 S G 1 21
2 Male NO YES DLF 6.8 27.7023.30| 4.40 | 15.88448 S G 1 14
2 Male NO YES DRF 7.8 34.5031.20| 3.3 9.565217 S S 1 21
1 Male NO YES PLF 10.5 28.1 | 24.6 3.5 12.45552 S G 2 21
2 Female NO YES DRF 7% 235 181 5.4 22.97873 G 1 21
4 Male NO YES DLF 79 2471 22.8 1.9 7.6923085 S 3 28
2 Male NO YES DRF 8.7 321 29.41 3 9.3457945 G 2 21
1 Female NO YES DLF 7.4 256  2( 5.6 21.875 14
1 Female NO YES DRF 7.8 27.921.77) 6.15 | 22.02722 S G 1 14
4 Male NO YES DLF 11| 26.8 24.98 1.52 | 5.735849 S S 2 28
1 Male NO YES DRF 6.7 26.3219.12| 7.2 27.35562 S G 1 14
2 Male NO YES DLF 7.8 30.4524.76| 5.69 18.69 S G 1 21
5 Male NO YES DLF 6.9 12.809.68 3.12 24.375 S S 21
2 Female NO YES HRF 8.7 26.624.23| 2.45 | 9.182909 S S 2 21
1 Male NO YES DRF 6.8 27.7023.30) 4.40 | 15.88448 S G 1 21
2 Male NO YES HLF 79 2477 22.8 1.9 7.6923085 S 3 28
2 Female NO YES DRF 6.8 11.659.80 1.85 | 15.87988 S S 1 28
1 Female NO YES DLF 7.7 13.6711.80| 1.87 | 13.67959 S S 1 28
2 Female NO YES DRF 9| 32.1&28.94, 3.24 | 10.06837 S G 1 21
4 Male NO YES PRF 7.4 16.1814.16| 2.62 | 15.61383 S G 2 21
2 Male NO YES PLF 10.5 28.1| 24.6 3.5 12.45552 S G 2 21
4 Female NO YES DLF 7.7 13.6711.80| 1.87 | 13.67959 S S 1 28
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