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The great debate over iodine in wound care
continues: a review of the literature

Angel DE, Morey P, Storer JG & Mwipatayi BP

Abstract

The use of iodine in wound management can be traced back hundreds of years and yet continues to divide and create debate

amongst today’s clinicians. Is there a place for this agent in either infected or non-infected wounds? The body of evidence and

pharmacopeia of iodine-based products available can prove daunting. This review outlines the properties of iodine-based products

and seeks to examine the relevant clinical studies in an attempt to provide an evidence-based structure to facilitate the choice of

iodine-based product. The authors reviewed both animal and human studies. Over 50 studies have been conducted on the use

of iodine in wound care. Analysis of the literature reveals that there does appear to be a place for iodine in wound management,

particularly in the presence of infection. However, the literature highlights iodine may cause harm, therefore a sound knowledge

of the factors that contribute to the activity of iodine and its potential for cytotoxicity is required for its judicious use.

Introduction

In the absence of evidence-based clinical practice guidelines,
the use of antiseptics, in particular iodine-based products,
continues to promote a great deal of debate amongst clinicians.
The term ‘antiseptic’ was first coined by Pringle in 1750 in
his study of the effectiveness of mineral acids in preventing
putrefaction in wounds on dead animals' and their use has

grown ever since. Antiseptics are defined as “agents that
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destroy or hinder the growth of micro-organisms in or on
living tissue” 2

Antiseptics have multiple targets and a broader spectrum
of activity than antibiotics, which act selectively on a
specific target . In vitro experiments demonstrated that
antiseptics cause disruption to collagen synthesis, were
toxic to fibroblasts, impaired epithelial cell migration and
inhibited the microcirculation *. Other studies demonstrated
the toxicity of antiseptics on keratinocytes, leukocytes as well
as pathogens>*. It is in the shadow of this evidence that the
debate was born. Clinicians today are faced with a myriad of
antiseptics; this paper seeks to examine one — iodine.

The dispute over the use of iodine in wound care dates back
to 1919 when Alexander Fleming delivered his lecture to the
Royal College of Surgeons and subsequently published his
study on the use of antiseptics in septic wounds °. He found
that there was a lower incidence of gas gangrene in wounds
treated with 2% iodine compared with carbolic acid in field
hospitals during World War I. When Fleming discovered
penicillin in 1929, the use of antiseptics decreased and during
the late 1980s the routine use of antiseptics was questioned ™.

Iodine is a natural element of the halogen group which is also
an essential nutrient in the body. It has been used throughout
history in wound care for its antiseptic properties but modern
clinicians have concerns regarding its use over fears of
its systemic absorption, impact on metabolic function and
wound healing. With the emergence of multi-resistant stains
of organisms and a better understanding of the dynamics
of wound healing, the use of topical iodine in wound
care has taken a different profile. This paper outlines the
properties of iodine-based products and reviews the relevant
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research in this field. This will provide the clinician with an
evidence-based framework to facilitate the choice of when
it is appropriate to use iodine-based products in relation to

wound care.

Iodine

Iodine has been used in wound care since the Greek age (4th
century BC). Theophrastus, Aristotle’s pupil, described the
use of seaweeds and other plants enriched with iodine in
relieving pain after sunburn wounds 2. Wounded soldiers
were first treated with plants enriched with iodine during
Napoleon’s Egyptian campaign'®. Davis, in 1839, also reported
using iodine for treating wounds during the American Civil
War . Despite being used for treatment of wounds for over a
century, the natural element iodine was not discovered until
1811 by the Dijon chemist Bernard Courtois. The name came
from the Greek word ‘iodides’ meaning ‘violet coloured’
because of the violet colours of its vapours ®.

Iodine is a dark non-metallic crystalline solid. The solubility of
elementary iodine in water can be vastly increased by the addition
of potassium iodide >. Aqueous or alcoholic solutions of iodine
are toxic to tissue and cause skin discoloration, pain, irritation
and inflammation. Aqueous solutions of iodine are also unstable
in solution *. This resulted in the development of iodophors
(iodine carriers or iodine-releasing agents), formulations which
decreased the free available iodine. lodophors are complexes of
iodine and a solubilising carrier which acts as a reservoir of the
active ‘free” iodine'*. The most widely used are povidone-iodine
and cadexomer-iodine. Povidone-iodine was first introduced
into Anglo-American countries in the 1960s * and cadexomer-
iodine in the early 1980s.

Table 1. Antimicrobial spectrum of iodine (adapted ™).

Gram-positive bacteria Gram-negative bacteria

Fungi

Povidone-iodine or polyvinylpyrrolidone iodine complex
(PVP-I)
polyvinylpyrrolidone surfactant/iodine complex. Itis a water-

is a combination of molecular iodine and
soluble complex with elemental iodine bound to a synthetic
polymer 10% solution in water 7. The bactericidal component
is free iodine, approximately one part per million (1ppm) .
Even at low concentrations, the action of iodine is rapid, yet
the exact mode of action remains unknown . Iodine swiftly
penetrates micro-organisms and attacks key protein groups
(which are essential for bacteria survival - free sulphur amino
acids cysteine and methionime), nucleotides and fatty acids;
this results in bacteria cell death . The antiviral activity is
similar to that bacteria, although there is less known about
the antiviral action of iodine . Table 1 gives a summary of the
antimicrobial spectrum of iodine.

Iodine formulations

e Povidone-iodine is available in a 7.5% concentration

scrub with detergent for pre-operative and post-operative
scrubbing and a germicidal wash, a 5% water-soluble first
aid cream, and a 10% water-soluble ointment. The most
commonly manufactured form is a 10% solution in water,
for application as a paint, spray, or wet soak .

Inadine consists of a knitted viscose fabric impregnated
with a polyethylene glycol base containing 10% povidone-
iodine equivalent to 1% available iodine.

Cadexomer-iodine contains 0.9% iodine within a
three dimensional starch lattice, formed into spherical

microbeads and is available as a paste, powder and sheet.

Table 2 summarises iodine-based products from a

pharmacological perspective.

Viruses

Bacillus subtilis

Clostridium perfringens
Clostridium tetani
Corynebacterium diptheriae
Diptheroids

Diplococcus pneumoniae
Staphylococcus albus
Staphylococcus aureus/
haemolytic

Streptococcus (b-haemolytic)
Streptococcus faecalis
Streptococcus pyogenes

Enterobacter aerogens
Escherichia coli
Haemophilus vaginilis
Klebsiella pneumoniae
Proteus mirabilis
Pseudomonas aeruginosa
Pseudomonas pyocyanea
Salmonella typhi

Serratia marcesens
Shigella dysenteriae
Vibrio comma

Aspergillus flavus

Candida albicans
Cryptococcus neoformans
Epidermophyton floccosum
Nocardia asteroides

Cytomegalovirus

Influenza type A

Polio type 1, Mahoney and Chat
strains

Herpes genitalis

Herpes simplex type 1

Protozoa and other organisms

Entamoeba histoytica
Trichomonas vaginalis

Acid-fast bacteria

Mycobacterium tuberculosis

Treponema pallidum
Chlamydia trachomatis
Mycoplasma hominis
Rabies

Rubella

Vaccinia
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Table 2. Outline of iodine-based dressing products.

Povidone-iodine (Inadine ™) - Johnson & Johnson

Cadexomer-iodine (lodosorb ™) - smith & Nephew

Composition

¢ Polyvinylpyrrolidone - an iodophor (PVP-I),
which increases the solubility of iodine
and provides its sustained release

e This is a chemically bound product

¢ |nadine consists of a knitted viscose fabric
impregnated with a polyethylene glycol (PEG)
base containing 10% PVP-I
equivalent to 1% available iodine

Action

e Antimicrobial.

Pharmaco-kinetics

e Systemically absorbed
e Excreted in the urine

Indications

e As an antiseptic dressing for ulcerative wounds
(e.g. heavily colonised and infected) where there
is a small amount of exudate

e Prevention of infection in minor burns and
minor traumatic skin loss

Precautions

e Treatment of kidney problems
* Pregnant and breastfeeding women
e Cases of Duhring’s herpetiform dermatitis

Contraindications

¢ Known iodine hypersensitivity
e Before and after use of radio-iodine

Adverse reactions

e Contact allergy

Dosage and administration

¢ Not more than four dressings at any one time
(i.e. 9.5 x 9.5 cm).
¢ Frequency of dressing change

Interactions

Medical supervision

e Suggested for any patient with thyroid disorders

¢ In newborn babies and infants to the age of 6/12
¢ To treat ulcerative wounds, burns, or large injuries
¢ |f used for more than one week

e Cadexomer-iodine — available in a pad, paste and powder, 50% w/w
(equivalent available iodine 0.9%)

e Composed of a three dimensional starch lattice formed into
spherical microbeads

¢ Jlodine is released slowly with absorption of wound exudate as the beads
take up fluid (requires the presence of wound exudate to maximise action)

* Antimicrobial
e Highly absorbent (1gm - 6ml)
¢ Facilitates desloughing

e Systemically absorbed
e Excreted in the urine
e Biodegradable by amylases normally present in wound fluid

e Chronic exuding (moderate to high) wounds including leg ulcers,
pressure ulcers and diabetic ulcers, particularly when infection
is present or suspected

* Where slough, infection, or the risk of infection is an issue

e Severely impaired renal function
e Past history of thyroid disorder (more susceptible to
alterations in thyroid metabolism)

e Known or suspected iodine sensitivity

e Hashimoto’s thyroiditis and in cases of non-toxic nodular goitre
e Children under 12 years of age

¢ Pregnant and breastfeeding women

e Contact allergy
¢ Transient pain within first hour of application — may be described as
‘stinging’ or ‘smarting’.

e Clean the wound - do not dry the surface.

e Apply sufficient to cover the wound to a depth of 3mm (ung)

* Frequency of change dependent on exudate, change when loss of colour.
e May be daily initially, then 2-3 times/week.

¢ A single application should not exceed 50gm

¢ Not more than 150gm/week

¢ Not more than 3/12 continuous treatments.

¢ There is a potential interaction between lithium, sulphurazoles
and the sulphonylureas so co-administration is not recommended.
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Clinical studies

In order to draw conclusions regarding the value of iodine-
based products in wound care, the authors reviewed the results
of both animal and human studies. Over 50 studies have been
conducted on the use of iodine in wound care; studies that
did not have an English translation were not included. Some
studies examined the effect of povidone-iodine on infection
and wound healing, whilst others examined only wound
infection or wound healing. The results are summarised in
Tables 3-6.

Human studies using povidone-iodine

Outcomes from human studies are contradictory. Connell *
demonstrated a decrease in wound infection rates (11.9% to 6%)
when povidone-iodine was eliminated from wound cleansing
protocols on acute wounds requiring suturing in the emergency
department. Gordon et al. * established an 18% rate of wound
infection when povidone-iodine was used in a similar clinical
setting. This group compared Betadine dry powder with
Savlodil in 248 patients; however, statistical significance was
not reached between the two groups. This could in part be due
to the omission of any wound toilet procedure being carried
prior to application of the antiseptic agents.

Conversely, Gravett et al. ® and Stringer et al. * established
that the use of povidone-iodine on patients prior to suturing
lacerations reduced the incidence of wound infection. Their
study compared 1% povidone-iodine scrubbing with normal
saline irrigation with a control of the same treatment without
scrubbing with povidone-iodine in 500 patients prior to
suturing lacerations. Eleven became infected in the treatment
group compared with 30 in the control (p<0.01).

When a dry dressing was compared with povidone-iodine
dressing (Inadine™) on post-operative nail surgery, Denning
3 concluded that there was no significant difference in wound
healing (2 sample t test p=0.14) or infection rates. There was no
statistical difference in bacterial counts in a study by Lammers
et al.  when comparing soaking contaminated traumatic
wounds in either povidone-iodine, or normal saline versus
no treatment. Povidone-iodine soaking was found not to be
a successful alternative to wound cleaning and debridement.
However, Sindlear & Mason * found there to be a decrease in
wound infection rates when surgical wounds were irrigated
with povidone-iodine post-operatively. The lack of effect in the
previous study may be related to the study design rather that
the antiseptic agent itself. Further, a study of 294 paediatric
surgical wounds conducted by Viljanto ® demonstrated that
povidone-iodine did not impair wound healing rates and that
a 1% povidone-iodine spray significantly decreased infection
rates compared with a 5% povidone-iodine spray which
increased infection rates.

Others have demonstrated that povidone-iodine increased
bactericidal activity in lower concentrations 2. Povidone-
iodine was found to be no more effective than saline in
reducing bacterial levels in infected pressure ulcers in a
study by Kucan ef al. *. The effect on wound healing was not
studied. Lee et al. %, by contrast, demonstrated a reduction
in wound infection in pressure ulcers (p<0.001). Saydak %
compared an absorbent dressing with povidone-iodine in
pressure ulcers. Each patient had two wounds with similar
co-morbidities, nutritional status and age, thereby serving
as their own control. Although not a formal study, the use
of human subjects serving as their own control provides
significant information. The ulcers treated with povidone-
iodine produced slower healing rates, although statistical
significance was not found, possibly related to the small
sample size.

When combining the use of a hydrocolloid dressing and
povidone-iodine on clinically non-infected venous leg ulcers,
Piérard-Franchimont et al. ¥ found that the combination
reduced bacterial clumps, neutrophilic vasculitis, and
phagocytic infiltration and increased healing rates (p<0.05)
in contrast to the hydrocolloid dressing alone. Fumal et al.
also established faster healing rates (p<0.01) and a positive
reduction on the bacterial burden with povidone-iodine in
a similar setting, when comparing three antiseptic agents on
venous leg ulcers. Although there was not any improvement
in wound healing rates, Daréczy # also concurred that
the application of povidone-iodine reduced the number of
bacterial colonies in chronic wounds.

The control of bacterial growth proved to be effective when
Georgiade et al. ¥ applied povidone-iodine ointment to 50
patients with burn wounds. There was, however, not a control
group to draw a comparison. Knutson et al. ** also studied
burn victims and also concluded that there were improved
healing rates and a reduction of bacteria when comparing
povidone-iodine with granulated sugar. Two studies, Dekock
et al. 2 and Hopf et al. ¥, established that povidone-iodine
was more effective than silver sulfadiazine in the treatment
of burn wounds.

Although conflicting, the majority of human studies establish
the efficacy of povidone-iodine in reducing the bacterial load
in both acute and chronic wounds. There is a lack of evidence
to determine if there is a positive or negative effect on wound
healing.

Animal studies and povidone-iodine

Numerous animal studies have been performed examining
the effect of povidone-iodine on wound healing rates and
the bacterial burden in wounds. Most researchers provide
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information regarding the reason for the type of animal used
in their study together with the location and types of tissue of
the animal used for wounding, and clearly describe methods
and products used in treating the wounds. Different types
of animals show different healing responses. Loose-skinned
animals (mice, rates, guinea pigs) heal through contraction,
while the primary mode of healing in tight-skinned animals
(pigs) is epithelisation; this resembles more closely the
healing response in humans. Pigs are generally considered
suitable for studying full thickness wound healing, since their
epidermis, dermis and subcutaneous fat closely resemble that
of humans 8. None of the animal studies examine the effect of
povidone-iodine in chronic wounds, as an animal equivalent
does not exist?.

Conlflicting evidence was demonstrated in several studies in
the experimental pig model *#* %, Povidone-iodine delayed
wound healing and did not reduce bacterial growth in Archer
et al.’s*! study of full thickness pig wounds when compared
with a film dressing and sugar paste. The results of their
study supported detrimental and, in all probability, counter-
productive treatment with povidone-iodine. The small sample
size in this study warrants replication with larger numbers to

Bacterial levels reduced (1.131 log reduction of bacteria 10 min after p<0.001;
Povidone-iodine toxic (marked difference of 10%) on histological assessment,
damage to vascular endothelium and thrombosis, vs. saline, and chlorhexidine

No effect on tensile strength (17.52 gm/mm? tensile strength after | week vs.
no effect 4 days after a single application; no effect on infection rate)

Betadine delayed epidermal and dermal healing vs. all groups. Increase tensile
17.90 at the ringer’s solution group; non-significant difference

strength in betadine group at 21 days
Decrease in bacteria (S. aureus) 5.94 log bacterial counts after 24 hours

vs. 7.53 and 7.28 at the water and alcohol groups (p<0.05)
No effect on wound healing. Decrease of 19% of granulation tissue

(non-significant difference)

gain any conclusion. Larger sample sizes comparing various
antiseptic agents demonstrated that there was no significant
difference in wound healing rates compared with the other
antiseptic agents. These studies provide valuable information
because of the similarity to human tissues.

The bactericidal properties of povidone-iodine solution and
any potential therapeutic effect was studied by Rodeheaver
et al. * in guinea pigs. The authors concluded that within the

10 for each group). Effect

on wound healing povidone-iodine 5 %, six other antiseptic agents

vs. no treatment (control)

first 10 minutes of a single application of povidone-iodine
there was a noteworthy decrease in the bacterial load; this
effect, however, did not persist. There was also no significant
difference in the bactericidal properties of povidone-iodine in
comparison to cefazolin or normal saline in an investigation
by Howell et al. * that examined contaminated 12 hour old
lacerations in a guinea pig model. The authors did discuss
that this may be due to the formation of a proteinaceous
wound coagulum and that even parental antimicrobials are
ineffective in preventing infection if administered 3 hours

after wounding in animal models.

Effect of wound irrigation fluids (povidone-iodine, chlorhexidine

povidone-iodine inhibit the recovery of the tensile strength in
and saline) on rat femoral arteries and veins

Partial thickness wounds (n=54) on 9 pigs. Compares 10%
healing wounds compared with ringer’s solution

povidone-iodine with 70% alcohol, or control

and DPS 89009 (pilot batch of SAF-Clens). Control wounds
(sterile distilled water)

120 wounds on 60 guinea pigs 3cm full thickness wounds
Three treatment groups Betadine surgical scrub, Shur-Clens
treated with saline

Incisional rat wounds (n=341). Hypothesis tested that 1%

Full thickness wounds in guinea pigs (n
Guinea pig model iodine vs. saline

Menton et al.® and Niedner* did not examine the bactericidal
properties in their research; they did, however, produce
conflicting results in wound healing in experimental incision
wounds on guinea pigs. Menton et al. ¥ established that
there was a decrease in wound healing rates but an increase
in the tensile strength of wounds. However, Nieder et al. ®
demonstrated no difference in wound healing rates when

Menton et al. (1994)
Mertz et al. (1984) %
Mulliken et al. (1980) %'
Niedner et al. (1986) 52
Rodeheaver et al. (1982) 3¢
Severyns et al. (1991) %

povidone-iodine was used.
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Malloy & Brady * used a rat model (n=50) with two incised
full thickness wounds each comparing normal saline wick to
povidone-iodine wicks, and found that healing was delayed
for 30 days in the povidone-iodine group compared to 15
days for the saline wick wounds. With a larger sample size
(n=341), Mulliken et al. * compared povidone-iodine with
Ringer’s solution also in experimental incision wounds in
rats. Their results demonstrated that brief irrigation with
povidone-iodine solution does not affect factors important in
the recovery of tensile strength during wound healing, such
as fibroplasia and collagen cross-linking in the clean incised
wound.

Amarked difference of toxicity was established when Severyns
et al. % compared irrigation of the femoral vessel in rats with
saline, chlorhexidine or povidone-iodine. Irrigation with
povidone-iodine caused the more damage to the vascular
endothelium and thrombosis than the other agents tested.
This supported the work of Brennan et al. * that, under
experimental conditions, chlorhexidine was the safer agent to
use as a wound irrigation fluid.

Two studies have been conducted using mice * ¥, both

demonstrating impaired wound healing with use of

povidone-iodine. Clean lacerated experimental wounds in
60 mice were randomly assigned to one of four treatment
groups (povidone-iodine, ointment vehicle, cortisone acetate
or no treatment), in research by Kashyap et al. * designed to
measure the effect of povidone-iodine on tensile strength.
The groups treated with povidone-iodine and steroids had
significantly reduced tensile strength in comparison to the
other groups. Kjoseth et al.’s ¥ results demonstrated earlier
neovascularisation in the groups treated with povidone-
iodine and silver sulfadiazine than with other antiseptic
agents, (control, silver sulfadiazine, mafenide acetate, silver
nitrate, bacitracin and povidone-iodine) in full thickness
wounds on mice. However, epithelialisation was significantly
slower with povidone-iodine than with any of the other
agents tested.

Cadexomer-iodine

The majority of studies involving cadexomer-iodine are on
human subjects. Three studies used the experimental porcine
model. Mertz et al. ! demonstrated that, unlike povidone-
iodine, cadexomer-iodine applied daily in comparison to
cadexomer ointment (the vehicle without iodine), or no
treatment control, was able to accelerate the rate of epidermal

The complete pressure reduction product range
for your patients.

The Action® pressure reduction products include Mattress Overlays,

Chair Pads, Head Pads, Heel/Ankle & Elbow Protectors, Transfer Bench Pads,

and many more configurations to assist in reducing pressure and shear.

All Action® products, are made from AKTONE®, their unique visco-elastic
polymer, (not a gel) which exhibits remarkable pressure and shear protection.

For more product information and a sample “patch” please call:

AUSTRALIAN DISTRIBUTOR

<

EDWARDS 1800 024 407

M E D
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Table 6. Animal studies using cadexomer-iodine.

Author & year

Study

Results

Lamme et al. (1998) %°

Mertz et al. (1999) 7°

Mertz et al. (1994) ™

Full thickness pig wounds, treated with
cadexomer-iodine (n=12), iodine with starch
(n=120 or saline (n=12)

Partial thickness pig wounds, inoculated with
methicillin-resistant S. aureus.

Assigned to three groups; air exposed untreated
control, cadexomer (vehicle) dressing with starch
no iodine, or cadexomer-iodine dressing

Partial thickness pig wounds (n=120). Three
treatment groups; cadexomer-iodine, air exposed,

Increase in re-epithelialisation at 6 and 9 days in
cadexomer-iodine group (p<0.05)

Cadexomer-iodine reduced the bacteria (p<0.004)

Increase in epithelisation in the cadexomer-iodine
group vs. controls (4.6 days vs. 4.9 and 4.7 days).

and ointment base control

migration and reduce the number of pathogens, including
methicillin-resistant Staphylococcus aureus (MRSA), in partial
thickness wounds in pigs inoculated with MRSA and other
pathogens. The author replicated this study in 1999 7,
inoculating the partial thickness pig wounds with MRSA
only. The effect of wound healing was not examined in this
study. Again, the results demonstrated the effectiveness
of cadexomer-iodine in preventing proliferation of MRSA.
Epidermal regeneration and epithelisation was also increased
in full thickness pig wounds in research conducted by Lamme
et al.®. This group compared cadexomer-iodine with normal
saline — 12 pigs were allocated to each group, statistical
significance was reached (p<0.05).

Human clinical studies using cadexomer-iodine in chronic
wounds such as diabetic foot ulcers, venous leg ulcers or
pressure ulcers have demonstrated a positive effect on
wound healing. There was no difference in outcomes when
comparing cadexomer-iodine with gentamicin solution,
streptodornase/streptokinase or saline gauze in diabetic foot
ulcers *. The study was small, with 12 patients treated with
cadexomer-iodine and 12 treated with standard treatment
(as outlined). The weekly costs were lower in the treatment
group. Perhaps the outcomes would have been different
by comparing silver impregnated dressing which were not
available at the time of the study.

A randomised study of the treatment of pressure ulcers
was undertaken by Moberg et al. ©2. This group compared
cadexomer-iodine (n=16) to patients receiving standard
treatment (n=18) which comprised of saline, enzyme-based or
non-adhesive dressings. There was a considerable reduction
in pus, debris and pain of the ulcers in the cadexomer-iodine
group as well as accelerated wound healing. The ulcers were
reduced by 76% versus 57% after 8 weeks of treatment in the

Decrease in bacterial count in treatment group

cadexomer-iodine group. Only one of the standard treatment
group healed compared with six in the cadexomer-iodine

group.

Thirteen human studies with an English translation have been
conducted comparing the clinical outcomes of cadexomer-
iodine with other dressing modalities in the treatment of
venous leg ulcers. Danielson et al. % examined the effects
of cadexomer-iodine in venous leg ulcers colonised with
Pseudomonas aeruginosa. The sample size was small, with
only 19 patients entered into the study, and there was not a
control group. Negative cultures were found in 65% and 75%
of patients after 1 and 12 weeks of treatment respectively. The
median ulcer area reduction obtained at 12 weeks was 32.9%.
All patients had a short stretch bandaging system in place.

Two separate studies ¥ % examined the effects of cadexomer-
iodine and wound healing rates with conflicting results.
Hansson ¥ conducted a randomised, multi-centre trial
comparing cadexomer-iodine (n=56) with either a hydrocolloid
dressing (n=48) or paraffin gauze (n=49) as an adjunct to
compression therapy. There was a mean reduction in ulcer size
of 62% versus 42% and 24% in the hydrocolloid and paraffin
gauze groups. Statistically significant difference in wound
healing rates was not reached by Stewart & Leaper ¥ when
comparing cadexomer-iodine (n=49) with Intrasite gel (n=46) in
chronic leg ulcers. The ulcers studied were of various aetiology,
including venous, arterial, traumatic, diabetic and mixed/
other, with the majority (n=42) being venous. Compression
bandaging was not used in patients with venous leg ulcers; this
may account for the lack of difference in healing rates in either
of these groups.

Of the remaining 10 studies examining the effects of
cadexomer-iodine in patients with venous leg ulcers, eight
recorded an improvement in wound healing rates and
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infection 5 %8-61. 64 65 68 wwhilst the remaining two did not find
this to be the case ® ®. Moss et al. © compared cadexomer-
iodine with dextranomer in 42 patients. The patients were
observed for 6 weeks on standard outpatient therapy, and
then randomly allocated to either agent, after which time
ulcers not responding to treatment could be changed to
the other treatment. At the end of the study there was no
significant reduction in wound size or bacterial colonisation
in either group. The authors do not clearly indicate if
appropriate compression bandaging was in place, as this
would also impact on wound healing rates. Steele et al. %
recruited their patients from general practice and compared
multiple standard therapies with cadexomer-iodine in 57
patients. There was no difference in healing rates. This group
did not examine the effect on bacteria.

The most commonly quoted study demonstrating the
effectiveness of cadexomer-iodine is by Skog et al. %, a multi-
centre study of 93 patients with recalcitrant venous leg
ulcers. Patients were randomised to either cadexomer-iodine
or one of various standard therapies (enzyme preparations,
dextranomer, fucidic acid, trypure powder, polymix or silver
nitrate) combined with compression bandaging. After 6
weeks of treatment with cadexomer-iodine, there was a

34% decrease in ulcer size compared with 5% in the other
treatment groups. In the standard treatment group there
was no effect on infection in 18 patients. However, in 16
out of 23 patients in the cadexomer-iodine group, infection
cleared. Overall, in this study, there was a reduction of pain,
removal of pus and debris, removal of exudate, stimulation
of granulation and reduction of surrounding erythema in the
group randomised to cadexomer-iodine. Similarly designed
studies % 56164 68 have also concluded that cadexomer-iodine
has a positive effect on wound healing, reducing the bacterial

load and decreasing infections.

Discussion

Evaluation of the results of numerous in vivo studies
demonstrate overwhelmingly that there is enough evidence
to support the use of cadexomer-iodine in the chronic
wound environment. There is a lack of evidence to suggest
that cadexomer-iodine would have a negative impact on
wound healing and infection; on the contrary, wound-healing
rates are improved. There are no studies demonstrating the
effectiveness of cadexomer-iodine in acute wounds. However,
with the correct set of circumstances such as infection, slough
and exudate, one would expect this to transpire in acute
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wounds, although there does need to be further study in this
area to substantiate this.

In the presence of infection, the application of povidone-
iodine proves to be effective at reducing bacteria numbers and
decreasing wound infections. There is not enough evidence to
support that wound healing is delayed in an infected wound
and there are no human clinical studies to support the use
of povidone-iodine in non-infected wounds. In view of this,
in the absence of infection, povidone-iodine should be used
with caution. As illustrated in the animal and in vitro model,
povidone-iodine impairs collagen synthesis, has a toxic effect
on fibroblasts and keratinocytes, and impairs epithelial cell
migration, therefore potentially having a detrimental effect
on the healing process in non-infected human wounds.
Steen” conducted a review of the literature to determine the
effects of povidone-iodine in burn victims. He concluded that
povidone-iodine should be used with caution on granulating
or recently incised surgical tissue.

When selecting povidone-iodine in wound care, a holistic
approach needs to be taken and the systemic affects needs
to be considered. Shetty & Duthie ™ describe a case of an
elderly gentleman treated with povidone-iodine soaks to his
multiple pressure sores. He had no goitre and normal radio-
iodine uptake in his thyroid gland; however, he developed
thyrotoxicosis caused by increased serum iodine availability.
Fatal iodine toxicity was reported by D’Auria et al. >, when
a povidone-iodine solution was used as a continuous post-
operative wound irrigation after hip debridement. Within
10 hours the patient died; serum total iodine concentrations
were 1000 times the normal level. Burks 7 provides other
examples of systemic iodine toxicity.

Conclusion

Iodine has been shown to be an effective antiseptic; however,
the use of iodine in wound management remains a contentious
issue for clinicians amidst concerns for its efficacy and impact
on wound healing. A review of the literature reveals that there
is a place for povidone-iodine in wound care in the presence
of infection. Although there was evidence that demonstrated
wound healing was delayed, the majority of studies illustrated
that it did not impact on wound healing in the presence of
wound infection. Cadexomer-iodine has a positive impact on

healing in the chronic wound environment.

As there are no human studies examining the effects of
povidone-iodine in the non-infected acute wound, one should
use povidone-iodine with extreme caution, particularly those
healing by secondary intention, such as wounds that have
been surgically debrided, or split skin grafts in the absence
of clinical signs of infection due to the detrimental cytotoxic

effects on tissue. As illustrated, the systemic effects must
always be considered.
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