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The efficacy and safety of Polyhexanide 
compared to other wound dressings in 
patients with various wound types:  
a systematic review and meta-analysis

Abstract
Aims This study aims to evaluate the efficacy and safety of polyhexanide or polyhexamethylene biguanide (PHMB) for 
management of various wound types compared to other dressings.

Methods A literature search was conducted in journal databases including PubMed, Google Scholar, ScienceDirect, 
Cochrane, CENTRAL, and Clinicaltrials.gov. We included intervention studies that evaluated the use of polyhexanide topical 
preparations in wound healing until November 2024. Risk of bias was assessed using Cochrane Risk-of-Bias tool 2 (RoB2) 
and ROBINS-I. Quantitative analysis was carried out using Review Manager version 5.4.

Results Eighteen studies were included, comprising randomised controlled trials and cohort studies with sample sizes 
ranging from 12 to 146 patients. Five studies were eligible for meta-analysis. Healing time was significantly faster in 
polyhexanide group compared to controls (MD –14.84 days; 95% CI –31.30, 1.62; p=0.08). While there was no significant 
difference (Odds ratio 0.76; 95%, CI 0.23, 2.48; p=0.65), the bacterial burden reduction was higher in PHMB-treated 
wounds (p=0.04).

Conclusion Polyhexanide demonstrated significantly faster healing time in treatment of various types of wounds. It also 
had multiple advantages, such as its transparent properties, antimicrobial activity, and reduced pain compared to other 
treatments. Further studies may be needed to assess long-term efficacy and safety of PHMB for various wound types.

Introduction
Wound healing is a complex process to restore destroyed 
or damaged tissue, which includes multiple overlapping 
processes: hemostasis, inflammatory response, proliferation 
of connective tissues and its precursors (such as keratinocyte, 
fibroblast, macrophage, and endothelial cell migration), and 
tissue remodeling.1,2 Disruption in any stage of wound healing 
may result in chronic, non-healing wounds, which may be 
attributable to multiple risk factors, such as advancing age, 
obesity, presence of comorbidity (for example diabetes 
mellitus, malignancy), repeated insults, and poor treatment 
choice and its adherence.1,3 Treatment may also be more 
complicated in cases in which there is contamination of 

drug-resistant bacteria and biofilm formation, which may 
further hinder the process of wound healing.4,5

Administration of topical disinfectants and wound dressing 
has been the choice of treatment in various wound types to 
replace the barrier function in intact skin, such as polyhexanide 
or polyhexamethylene biguanide (PHMB). Polyhexanide is a 
positively charged polymer with a hydrophobic backbone 
and cationic groups spaced by hexamethylene chains. 
This structure enables polyhexanide to attach to negatively 
charged molecules to bacterial surfaces, compromising the 
bacterial cell membrane and ultimately causing cell death.6 
Polyhexanide has been widely used in wound care becuase 
of its effectiveness in reducing microbial loads and its high 
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tolerability by cells and tissues and several other advantages, 
including a broad antimicrobial range, the capacity to bind to 
an organic matrix, and a positive impact on wound healing.7,8 
Previous study has reported the use of PHMB-containing 
dressings in various wound types, such as burn injury, 
pressure ulcers, and venous ulcers.5,9,10 However, systematic 
evidence of polyhexanide use as main treatment in various 
wound types was still scarce. This study aimed to evaluate 
the efficacy and safety of polyhexanide for management of 
various wound types compared to other dressings.

Methods
Search strategy

This systematic review and meta-analysis followed the 
guidelines from the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA). A literature search 
was carried out in multiple journal databases, such as 
PubMed, Google Scholar, ScienceDirect, Cochrane, 
CENTRAL, and Clinicaltrials.gov until November 2024. The 
search was conducted independently by two authors to 
ensure thoroughness.

We included intervention studies (randomised controlled 
trials, non-randomised controlled trials, cohort studies) that 
evaluated the use of polyhexanide topical preparations in 
wound healing. We used Boolean operators with the following 
keywords: “wound”, “polyhexanide”, and outcomes with its 
synonyms. Outcomes of this study included efficacy and 
safety. Efficacy consisted of healing time, re-epithelialisation 
time and change in wound size, pain (by scores or overall 
quality of life assessment), antimicrobial effect (such as 
changes in bacterial load, infection rate, regression rate), 
and alterations of wound characteristics (including wound 
assessment scores, odor). Assessment of safety was 
evaluated with number of adverse events in included studies.

Data extraction

Four authors were involved in study selection and data 
extraction. Inclusion criteria of this study were: 

•	 therapeutic study design evaluating the efficacy and/or 
safety of Polyhexanide Biguanide wound dressings; 

•	 human-based studies involving patients with acute or 
chronic wounds; randomised controlled trials (RCTs) and 
cohort studies with a control group; 

•	 studies comparing Polyhexanide Biguanide wound 
dressings to other standard wound dressings; 

•	 studies reporting at least one quantitative clinical/
microbiological outcomes; 

•	 published in peer-reviewed journals with full-text 
availability;

•	 written in English (or with an available English translation). 

We excluded studies with non-human subject research, 
case report or case series, review articles, meta-analyses, 

systematic reviews, narrative reviews, or expert opinions, 
evidence summaries (such as guideline summaries, 
clinical practice summaries, or consensus statements), 
and irretrievable full-text articles. Duplicate records were 
manually removed using Microsoft Excel. Data extraction 
was performed by Authors 1, 2, and 3 and included patient 
age, sample size, wound type, intervention details, and study 
outcomes (wound healing time, pain score, adverse reactions, 
antimicrobial effect, antiseptic effect, and alteration of wound 
characteristics). Any discrepancies in data extraction were 
resolved by Author 4.

Risk of bias assessment

Risk of bias in included studies was evaluated using 
Cochrane Risk of Bias (ROB) tool for randomised controlled-
trials and ROBINS-I for non-randomised clinical trials.11,12 
Risk of bias was assessed independently by two authors, in 
which discrepancy between two authors were resolved by 
third author. Publication bias was assessed using a funnel 
plot for outcomes, with more than ten studies included for 
quantitative analysis.

Data synthesis and analysis

Data were presented in tables and figures. Meta-analysis 
was performed using Review Manager version 5.4 software. 
Outcomes were measured using mean difference (MD) for 
continuous variables and odds ratio (OR) for categorical 
variables, any study that did not report specific outcomes 
were not included in quantitative analysis. Random-effect 
meta-analysis model was used as we judged that each study 
may use different dosage and frequency of polyhexanide as 
treatment for wounds. Heterogeneity was assessed using 
chi-square analysis with I-squared statistics. A p value of 
less than 0.05 was considered as statistically significant. 
Synthesis and analysis was done by two authors and was 
further reviewed by a third and fourth author.

Results
Study characteristics

A total of 257 records were identified in the initial search 
(Figure 1). Removal of duplicates resulted in a total of 254 
records, of which 194 records were excluded after title and 
abstract screening. Of 38 full-text articles, we excluded 20 
articles due to difference in PICOs. A total of 18 included 
studies5,7–10,13–25 in this review can be seen in Table 1, which 
consisted of five studies for quantitative review. The included 
studies varied in design, with most being randomised 
controlled trials (RCTs), but also including cohort studies and 
non-randomised clinical trials. Sample sizes ranged from 12 
to 146 participants, and study participants were generally 
adults with various wound types, including pressure ulcers, 
venous leg ulcers, burns and surgical wounds. Outcome 
measures included healing time, pain scores, bacterial load, 
odor, infection rates, wound size reduction, and quality of 
life assessments. A detailed breakdown of each study’s 
characteristics can be found in the table. Efficacy outcomes 
between studies can be seen in Table 2.

Teng et al	 Polyhexanide biguanide for various wound types
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Risk of bias can be seen in Figure 2, in which 13 
studies7,8,13–22,25 had moderate risk of bias due to bias arising 
from randomisation processes in RCT studies and bias due 
to confounding, missing data, and measurement outcomes 
in non-randomised clinical trials. 

Healing time

A total of 4 studies7,9,14,16 reported the outcome of healing 
time with a total sample of 248 patients (Figure 3). Mean 
difference of healing time was 14.84 days (95% CI 31.30, 
1.62; p=0.08), and meta-analysis showed significantly faster 
healing time in polyhexanide compared to controls. However, 
Ceviker et al7 found no significant difference in wound healing 
time between polyhexanide (15±5 days) and Ringer’s Lactate 
Solution (RLS)  (16±3 days; p=0.462) groups.7 Heterogeneity 
was substantial in this outcome (I-squared=98%). 

Bacterial load

Five studies7–9,18,20 reported the outcome of bacterial load 
with a total sample of 140 patients (Figure 4). Meta-
analysis of this outcome showed a non-significant difference 

in presence of bacterial load in PHMB treated wounds 
compared to controls (OR 0.76; 95%, CI 0.23, 2.48; p=0.65), 
although lower bacterial load was seen in patients receiving 
PHMB. Heterogeneity was substantial in this outcome 
(I-squared=75%). The timing of bacterial load assessment 
varied, with some studies measuring it at different follow-up 
intervals, which may influence pooled estimates.

Bacterial burden reduction rate

Three studies8,21,23 reported bacterial burden reduction rates 
following polyhexanide administration. Eberlein et al8 found 
significantly higher bacterial clearance in polyhexanide treated 
wounds compared to silver (p=0.0009). Motta et al21 reported 
significant reductions in bacterial colony count (p<0.05), 
supporting the efficacy of polyhexanide in reducing bacterial 
burden. Sibbald et al23 observed a decrease in bacterial 
burden in wounds treated with polyhexanide dressings. 

Pooled analysis of this outcome showed a non-significant 
difference between polyhexanide and controls (OR 1.44; 
95% CI 0.17, 12.45; p=0.74), with substantial heterogeneity 
(I-squared=78%) (Figure 5). The follow-up duration for 

Figure 1. PRISMA flow diagram26

Teng et al	 Polyhexanide biguanide for various wound types



Volume 33 Number 3 – September 2025125

Le
ad

 a
ut

ho
r, 

ye
ar

S
tu

dy
 

de
si

gn
C

ou
nt

ry
In

te
rv

en
tio

n
D

et
ai

ls
C

on
tr

ol
S

am
pl

e 
si

ze
 (n

)
A

ge
 (y

ea
r)

W
ou

nd
 t

yp
e

O
ut

co
m

es
 r

ep
or

te
d

W
at

ta
na

pl
oy

, 
20

17
9

R
C

T
In

di
a

Po
ly

he
xa

ni
de

/b
et

ai
ne

 g
el

Pr
ot

os
an

®
 

W
ou

nd
 G

el
 X

Si
lv

er
 

su
lfa

di
az

in
e

In
te

rv
en

tio
n:

 2
3 

C
on

tro
l: 

23
In

te
rv

en
tio

n:
 

26
.9

±6
.9

 
C

on
tro

l: 
31

.3
±6

.4

Pa
rti

al
-t

hi
ck

ne
ss

 
bu

rn
 in

ju
ry

(1
) H

ea
lin

g 
tim

e 
(2

) P
ai

n 
sc

or
e 

(V
AS

) 
(3

) B
ac

te
ria

l l
oa

d 
(4

) I
nf

ec
tio

n 
ra

te
B

el
lin

ge
ri,

 
20

16
10

R
C

T
Ita

ly
Pr

op
yl

be
ta

in
e 

0.
1%

 
an

d 
po

lih
ex

an
id

e 
0.

1%
 

so
lu

tio
n

Pr
ot

os
an

®
N

or
m

al
 s

al
in

e
In

te
rv

en
tio

n:
 1

43
 

C
on

tro
l: 

14
6

In
te

rv
en

tio
n:

 7
9.

8 
C

on
tro

l: 
77

.2
Pr

es
su

re
 u

lc
er

s 
or

 v
as

cu
la

r l
eg

 
ul

ce
rs

(1
) B

at
es

-J
en

se
n 

W
ou

nd
 A

ss
es

sm
en

t 
To

ol
 (B

W
AT

) s
co

re
 

(2
) P

ai
n 

sc
or

e 
(V

AS
) 

(3
) A

dv
er

se
 e

ve
nt

R
om

an
el

li,
 

20
10

5

R
C

T
Ita

ly
Pr

op
yl

be
ta

in
e 

0.
1%

 
an

d 
po

lih
ex

an
id

e 
0.

1%
 

so
lu

tio
n

Pr
ot

os
an

®
N

or
m

al
 s

al
in

e
In

te
rv

en
tio

n:
 2

0 
C

on
tro

l: 
20

62
±3

Pa
in

fu
l c

hr
on

ic
 

le
g 

ul
ce

r
Pa

in
 s

co
re

 (V
AS

)

K
ie

fe
r, 

20
18

13
C

oh
or

t s
tu

dy
G

er
m

an
y

Po
ly

he
xa

ni
de

/b
et

ai
ne

 g
el

Pr
ot

os
an

®
 

W
ou

nd
 G

el
 X

N
A

51
43

±1
6.

6
D

ee
p 

pa
rti

al
 o

r 
fu

ll-
th

ic
kn

es
s 

bu
rn

 in
ju

ry
 

re
qu

iri
ng

 S
TS

G

(1
) T

im
e 

to
 re

-e
pi

th
el

ia
lis

at
io

n 
(2

) A
dv

er
se

 re
ac

tio
n

B
or

ge
s,

 2
01

814
R

C
T

B
ra

zi
l

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 
so

lu
tio

n

Pr
ot

os
an

®
N

or
m

al
 s

al
in

e
In

te
rv

en
tio

n:
 2

2 
C

on
tro

l: 
22

In
te

rv
en

tio
n:

 
55

.9
2±

5.
9 

C
on

tro
l: 

60
.9

±1
3.

9

Ve
no

us
 le

g 
ul

ce
rs

(1
) H

ea
lin

g 
tim

e 
(2

) W
ou

nd
 s

iz
e

C
ev

ik
er

, 2
01

57
C

oh
or

t s
tu

dy
Tu

rk
ey

0.
5%

 p
ol

yh
ex

am
et

hy
le

ne
 

bi
gu

an
id

e 
(P

H
M

B
) 

so
lu

tio
n

Ac
to

lin
d®

R
in

ge
r’s

 
la

ct
at

e 
so

lu
tio

n
In

te
rv

en
tio

n:
 1

5 
C

on
tro

l: 
16

In
te

rv
en

tio
n:

 6
4±

12

C
on

tro
l: 

60
±1

0

Pr
es

su
re

 u
lc

er
 

or
 s

ur
gi

ca
l s

ite
 

in
fe

ct
io

n 
w

ith
 

no
n-

he
al

in
g 

w
ou

nd
 in

 p
at

ie
nt

 
un

de
rw

en
t 

ca
rd

ia
c 

su
rg

er
y

B
ac

te
ria

l l
oa

d

Le
ns

el
in

k,
 

20
11

25

C
oh

or
t s

tu
dy

N
et

he
rla

nd
s

Po
ly

he
xa

ni
de

-c
on

ta
in

in
g 

bi
oc

el
lu

lo
se

 d
re

ss
in

g
Su

pr
as

or
b 

X 
+ 

PH
M

B
N

A
16

60
.9

±2
1.

6
N

on
-h

ea
lin

g 
w

ou
nd

s
(1

) W
ou

nd
 s

iz
e 

(2
) P

ai
n 

sc
or

e 
(V

AS
) 

(3
) A

lte
ra

tio
n 

of
 w

ou
nd

 c
ha

ra
ct

er
is

tic
s

Sa
le

h,
 2

01
615

N
on

-
ra

nd
om

iz
ed

 
cl

in
ic

al
 tr

ia
l

Sw
ed

en
Pr

op
yl

be
ta

in
e 

0.
1%

 
an

d 
po

lih
ex

an
id

e 
0.

1%
 

so
lu

tio
n

Pr
ot

os
an

®
St

er
ile

 w
at

er
In

te
rv

en
tio

n:
 2

0 
C

on
tro

l: 
20

N
I

Po
st

 fa
ci

al
 fu

ll-
th

ic
kn

es
s 

sk
in

 
gr

af
tin

g

(1
) B

ac
te

ria
l l

oa
d 

(2
) I

nf
ec

tio
n 

ra
te

 (s
uc

h 
as

 s
ur

gi
ca

l s
ite

 
in

fe
ct

io
n)

D
e 

D
ec

ke
r, 

20
24

16

C
oh

or
t s

tu
dy

B
el

gi
um

Po
ly

he
xa

ni
de

/b
et

ai
ne

 g
el

Pr
ot

os
an

®
 

W
ou

nd
 G

el
 X

Al
gi

na
te

-b
as

ed
 

dr
es

si
ng

 
(F

la
m

in
al

 o
r 

Fo
rte

®
)

In
te

rv
en

tio
n:

 2
9 

C
on

tro
l: 

31
In

te
rv

en
tio

n:
 

32
.3

4±
26

.1
0

C
on

tro
l: 

39
.7

7±
30

.8
3

B
ur

n 
in

ju
ry

 
(s

up
er

fic
ia

l b
ur

n 
or

 fu
ll-

th
ic

kn
es

s 
bu

rn
 in

ju
ry

)

H
ea

lin
g 

tim
e

Eb
er

le
in

, 
20

12
8

R
C

T
Au

st
ria

 a
nd

 
Sw

itz
er

la
nd

Po
ly

he
xa

ni
de

-c
on

ta
in

in
g 

bi
oc

el
lu

lo
se

 d
re

ss
in

g
Su

pr
as

or
b 

X 
+ 

PH
M

B
Si

lv
er

 
su

lfa
di

az
in

e
In

te
rv

en
tio

n:
 2

1 
C

on
tro

l: 
17

In
te

rv
en

tio
n:

 
72

.8
±1

1.
8 

C
on

tro
l: 

70
.3

±1
2.

7

Pr
im

ar
y 

ve
no

us
 

le
g 

ul
ce

r 
(P

VL
U

) w
ith

 
so

m
e 

ar
te

ria
l 

co
m

po
ne

nt
s 

an
d 

di
ab

et
ic

 fo
ot

 
ul

ce
rs

Pa
in

 s
co

re
 (V

AS
)

Ta
bl

e 
1.

 S
tu

dy
 c

ha
ra

ct
er

is
tic

s

Teng et al	 Polyhexanide biguanide for various wound types



Wound Practice and Research 126

Le
ad

 a
ut

ho
r, 

ye
ar

S
tu

dy
 

de
si

gn
C

ou
nt

ry
In

te
rv

en
tio

n
D

et
ai

ls
C

on
tr

ol
S

am
pl

e 
si

ze
 (n

)
A

ge
 (y

ea
r)

W
ou

nd
 t

yp
e

O
ut

co
m

es
 r

ep
or

te
d

Lo
rin

cz
, 

20
24

17

C
oh

or
t s

tu
dy

H
un

ga
ry

0.
04

%
 

Po
ly

he
xa

m
et

hy
le

ne
 

bi
gu

an
id

e 
(P

H
M

B
) g

el
 

be
ta

in
e

LA
VA

N
ID

®
N

A
27

3.
74

±4
.7

3
II/

1 
Pa

rti
al

-
th

ic
kn

es
s 

bu
rn

 
in

ju
ry

 w
ith

 
1–

10
%

 T
B

SA

Ti
m

e 
to

 re
-e

pi
th

el
ia

lis
at

io
n

Fi
nd

la
y 

et
 a

l, 
20

13
20

R
C

T
U

K
PH

M
B

 
Pr

on
to

sa
n 

w
ou

nd
 g

el
M

up
iro

ci
n 

(A
nt

ib
io

tic
 

O
in

tm
en

t)

In
te

rv
en

tio
n:

 5
3 

C
on

tro
l: 

53
In

te
rv

en
tio

n:
 

59
.9

±1
.7

 C
on

tro
l: 

58
.0

±1
.9

Pe
rit

on
ea

l 
di

al
ys

is
 e

xi
t s

ite
 

in
fe

ct
io

ns

(1
) E

xi
t s

ite
 in

fe
ct

io
n 

(E
SI

) r
at

e 
(2

) P
er

ito
ni

tis
 ra

te
 

(3
) B

ac
te

ria
l l

oa
d 

(o
rg

an
is

m
s 

is
ol

at
ed

)

G
en

til
e,

 2
01

2
R

C
T

Ita
ly

PH
M

B
-b

as
ed

 
gy

ne
co

lo
gi

ca
l S

ol
ut

io
n 

M
on

og
in

®
N

o 
Tr

ea
tm

en
t 

(C
on

tro
l 

G
ro

up
)

In
te

rv
en

tio
n:

 5
0 

C
on

tro
l: 

50
30

–4
5

H
PV

 in
fe

ct
io

n
(1

) H
PV

 re
gr

es
si

on
 ra

te
 

(2
) H

PV
 c

le
ar

an
ce

 a
t 3

 a
nd

 6
 m

on
th

s

G
er

li,
 2

01
222

R
C

T
Ita

ly
PH

M
B

 v
ag

in
al

 
su

pp
os

ito
rie

s 
M

on
og

in
®

/
B

ig
ua

ne
lle

®
 

ov
ul

i, 
Lo

.L
i. 

Ph
ar

m
a,

 It
al

y

C
hl

or
he

xi
di

ne
 

di
gl

uc
on

at
e 

va
gi

na
l 

su
pp

os
ito

rie
s

50
20

–4
0

 P
os

to
pe

ra
tiv

e 
ce

rv
ic

al
 le

si
on

s 
af

te
r C

O
2 l

as
er

 
th

er
ap

y 
fo

r C
IN

 
II 

& 
III

(1
) B

ac
te

ria
l v

ag
in

os
is

 (B
V)

 
oc

cu
rre

nc
e 

(2
) H

ea
lin

g 
ra

te
 (i

nc
is

io
n 

de
fe

ct
 

re
co

ve
ry

) 
(3

) I
rr

ita
tio

n,
 b

le
ed

in
g 

(4
) I

nf
ec

tio
n 

(5
) P

re
ve

nt
io

n
Le

e,
 2

01
118

R
C

T
M

al
ay

si
a

PH
M

B
-Im

pr
eg

na
te

d 
G

au
ze

 
Ex

ci
lo

n™
 

AM
D

TM
 I.

V.
 

Sp
on

ge
s,

 0
.2

%
 

PH
M

B

Pl
ai

n 
G

au
ze

 
(E

xc
ilo

n™
 

I.V
. S

po
ng

es
) 

W
et

te
d 

w
ith

 
N

or
m

al
 S

al
in

e

In
te

rv
en

tio
n:

 2
2 

C
on

tro
l: 

18
26

.3
 (5

–6
8)

Pi
n 

si
te

 
in

fe
ct

io
ns

 in
 

ex
te

rn
al

 fi
xa

tio
n

(1
) P

in
 s

ite
 in

fe
ct

io
n 

ra
te

 (G
ra

de
 1

–3
) 

(2
) I

nf
ec

tio
n 

ris
k 

re
du

ct
io

n 
(3

) C
om

pa
ris

on
 o

f i
nf

ec
tio

n 
ra

te
s 

by
 

pi
n/

w
ire

 in
te

rfa
ce

M
ot

ta
, 2

00
421

R
C

T
U

S
PH

M
B

-im
pr

eg
na

te
d 

ga
uz

e 
dr

es
si

ng
K

er
lix

®
 A

.M
.D

. 
ga

uz
e 

dr
es

si
ng

Pl
ai

n 
ga

uz
e 

dr
es

si
ng

 (n
o 

PH
M

B
)

24
68

.5
±1

0.
2

D
el

ay
ed

 c
lo

su
re

 
su

rg
ic

al
 w

ou
nd

s,
 

pr
es

su
re

 u
lc

er
s,

 
di

ab
et

ic
 fo

ot
 

ul
ce

rs
 re

qu
iri

ng
 

pa
ck

in
g

(1
) W

ou
nd

 h
ea

lin
g 

tim
e 

(d
ay

s)
 

(2
) H

ea
lin

g 
ra

te
 (%

) 
(3

) B
ac

te
ria

l l
oa

d 
re

du
ct

io
n 

(4
) A

nt
im

ic
ro

bi
al

 e
ffe

ct
 (b

ac
te

ria
l 

cu
ltu

re
 

(5
) A

lte
ra

tio
n 

of
 w

ou
nd

 c
ha

ra
ct

er
is

tic
s 

(6
) P

ai
n 

sc
or

e 
(V

AS
 s

ca
le

)
Si

bb
al

d,
 

20
11

23

R
C

T
C

an
ad

a
PH

M
B

-im
pr

eg
na

te
d 

fo
am

 d
re

ss
in

g
K

en
da

ll 
AM

D
 

an
tim

ic
ro

bi
al

 
fo

am
 d

re
ss

in
g

N
on

-
an

tim
ic

ro
bi

al
 

fo
am

 d
re

ss
in

g 

45
55

.8
±1

3.
13

C
hr

on
ic

 w
ou

nd
s 

(le
g 

ul
ce

rs
=2

3,
 

fo
ot

 u
lc

er
s=

22
)

(1
) W

ou
nd

 h
ea

lin
g 

ra
te

 (w
ou

nd
 s

iz
e 

re
du

ct
io

n 
%

) 
(2

) B
ac

te
ria

l b
ur

de
n 

(3
) P

ai
n 

re
du

ct
io

n 
(4

) I
nf

ec
tio

n 
ra

te

Vi
lle

la
-C

as
tro

, 
20

23
24

R
C

T
B

ra
zi

l
0.

2%
 P

H
M

B
 s

ol
ut

io
n,

 
ap

pl
ie

d 
du

rin
g 

dr
es

si
ng

 
ch

an
ge

s 
tw

ic
e 

da
ily

 fo
r 

8 
da

ys

Pr
on

to
sa

n,
 B

. 
B

ra
un

, B
ra

zi
l

0.
8%

 
M

et
ro

ni
da

zo
le

 
so

lu
tio

n

In
te

rv
en

tio
n:

 1
2 

C
on

tro
l: 

12
 6

2.
4±

15
.1

M
al

ig
na

nt
 

w
ou

nd
s

(1
) O

do
r i

nt
en

si
ty

 
(2

) O
do

r q
ua

lit
y 

(3
) I

m
pa

ct
 o

f o
do

r o
n 

pa
tie

nt
s 

(4
) P

ai
n 

du
rin

g 
dr

es
si

ng
 c

ha
ng

es
 

(5
) H

R
Q

O
L 

(F
er

ra
ns

 a
nd

 P
ow

er
s 

Q
ua

lit
y 

of
 L

ife
 In

de
x:

 F
PQ

LI
-W

V)

Teng et al	 Polyhexanide biguanide for various wound types



Volume 33 Number 3 – September 2025127

Le
ad

 
au

th
or

, 
ye

ar
In

te
rv

en
tio

n
C

on
tr

ol

H
ea

lin
g 

tim
e 

(d
ay

s)
 

m
ea

n±
S

D

Ti
m

e 
to

 r
e-

ep
ith

el
ia

lis
at

io
n 

(d
ay

s)
 

m
ea

n±
S

D

W
ou

nd
 s

iz
e 

(c
m

 s
qu

ar
ed

) 
m

ea
n±

S
D

P
ai

n 
sc

or
e 

(V
A

S
) 

m
ea

n±
S

D

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

W
at

ta
na

pl
oy

, 
20

17
9

Po
ly

he
xa

ni
de

/b
et

ai
ne

 
ge

l
Si

lv
er

 
su

lfa
di

az
in

e
18

.8
±2

.1
17

.8
±2

.2
 

0.
01

3
0.

8±
1

0.
5±

0.
7

0.
04

72

B
el

lin
ge

ri,
 

20
16

10

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

N
or

m
al

 s
al

in
e

3
3

N
S

R
om

an
el

li,
 

20
10

5

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

N
or

m
al

 s
al

in
e

W
ee

k 
1:

10
  

W
ee

k 
2:

9 
 

W
ee

k 
3:

9 
W

ee
k 

4:
8

W
ee

k 
1:

9 
W

ee
k 

2:
8.

2 
W

ee
k 

3:
7.

8 
W

ee
k 

4:
4.

2

<0
.0

5

K
ie

fe
r, 

20
18

13
Po

ly
he

xa
ni

de
/b

et
ai

ne
 

ge
l

N
A

N
A

7.
1±

0.
2

N
A

B
or

ge
s,

 
20

18
14

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

N
or

m
al

 s
al

in
e

73
.3

±2
0.

7
24

.2
5±

5.
4

0.
68

85
22

.9
5 

± 
4.

69
17

.6
8 

± 
4.

48
0.

88
2

C
ev

ik
er

, 
20

15
7

0.
5%

 
po

ly
he

xa
m

et
hy

le
ne

 
bi

gu
an

id
e 

(P
H

M
B

) 
so

lu
tio

n

R
in

ge
r’s

 
la

ct
at

e 
so

lu
tio

n

Le
ns

el
in

k,
 

20
11

25

Po
ly

he
xa

ni
de

-
co

nt
ai

ni
ng

 
bi

oc
el

lu
lo

se
 d

re
ss

in
g

N
A

N
A

D
ay

 
0:

15
.3

+1
4.

5 
W

ee
k 

24
:6

.0
+1

3.
0

N
A

N
A

D
ay

 0
:7

.4
 

W
ee

k 
24

:3
.2

N
A

Sa
le

h,
 2

01
615

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

St
er

ile
 w

at
er

D
e 

D
ec

ke
r, 

20
24

16

Po
ly

he
xa

ni
de

/b
et

ai
ne

 
ge

l
Al

gi
na

te
-

ba
se

d 
dr

es
si

ng
 

(F
la

m
in

al
 o

r 
Fo

rte
®

)

20
.6

0+
7.

76
 

22
.6

0±
12

.5
4

0.
28

8

Eb
er

le
in

, 
20

12
8

Po
ly

he
xa

ni
de

-
co

nt
ai

ni
ng

 
bi

oc
el

lu
lo

se
 d

re
ss

in
g

Si
lv

er
 

su
lfa

di
az

in
e

B
as

el
in

e 
5.

42
+1

.4
3 

 D
ay

 2
8 

si
gn

ifi
ca

nt
ly

 
re

du
ce

d 
(p

<0
.0

01
)

B
as

el
in

e 
6,

13
+1

.4
3 

 D
ay

 2
8 

si
gn

ifi
ca

nt
ly

 
re

du
ce

d 
(p

<0
.0

01
)

N
A

Ta
bl

e 
2.

 E
ffi

ca
cy

 o
ut

co
m

es
 in

 p
at

ie
nt

s 
re

ce
iv

in
g 

po
ly

he
xa

ni
de

Teng et al	 Polyhexanide biguanide for various wound types



Wound Practice and Research 128

Le
ad

 
au

th
or

, 
ye

ar
In

te
rv

en
tio

n
C

on
tr

ol

H
ea

lin
g 

tim
e 

(d
ay

s)
 

m
ea

n±
S

D

Ti
m

e 
to

 r
e-

ep
ith

el
ia

lis
at

io
n 

(d
ay

s)
 

m
ea

n±
S

D

W
ou

nd
 s

iz
e 

(c
m

 s
qu

ar
ed

) 
m

ea
n±

S
D

P
ai

n 
sc

or
e 

(V
A

S
) 

m
ea

n±
S

D

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

Lo
rin

cz
, 

20
24

17

0.
04

%
 

Po
ly

he
xa

m
et

hy
le

ne
 

bi
gu

an
id

e 
(P

H
M

B
) 

ge
l b

et
ai

ne

N
A

N
A

8.
78

±2
.6

4
N

A

Fi
nd

la
y,

 
20

13
20

PH
M

B
 

M
up

iro
ci

n 
(A

nt
ib

io
tic

 
O

in
tm

en
t)

G
en

til
e,

 
20

12
19

PH
M

B
-b

as
ed

 
gy

ne
co

lo
gi

ca
l 

so
lu

tio
n 

N
o 

Tr
ea

tm
en

t 
(C

on
tro

l 
G

ro
up

)

3 
m

on
th

s:
 

28
/5

0 
(5

6%
)

6 
m

on
th

s:
 

35
/5

0 
(7

0%
)

3 
m

on
th

s:
 

33
/5

0 
(6

6%
)

6 
m

on
th

s:
 

45
/5

0 
(9

0%
)

0.
02

3

G
er

li,
 2

01
222

PH
M

B
 v

ag
in

al
 

su
pp

os
ito

rie
s 

C
hl

or
he

xi
di

ne
 

di
gl

uc
on

at
e 

va
gi

na
l 

su
pp

os
ito

rie
s

N
A

N
A

Fa
st

er
 

re
co

ve
ry

 in
 

in
te

rv
en

tio
n 

gr
ou

p 

Le
e,

 2
01

118
PH

M
B

-im
pr

eg
na

te
d 

ga
uz

e 
Pl

ai
n 

G
au

ze
 

(E
xc

ilo
n™

 
I.V

. S
po

ng
es

) 
w

et
te

d 
w

ith
 

no
rm

al
 s

al
in

e
M

ot
ta

, 2
00

421
PH

M
B

-im
pr

eg
na

te
d 

ga
uz

e 
dr

es
si

ng
Pl

ai
n 

ga
uz

e 
dr

es
si

ng
 (n

o 
PH

M
B

)

1 
w

ou
nd

 
he

al
ed

 in
 5

 
w

ee
ks

2 
w

ou
nd

s 
he

al
ed

 in
 5

 
w

ee
ks

M
ea

n 
de

cr
ea

se
 fr

om
 

7.
4 

to
 3

.2

<0
.0

5

Si
bb

al
d,

 
20

11
23

PH
M

B
-im

pr
eg

na
te

d 
fo

am
 d

re
ss

in
g

N
on

-
an

tim
ic

ro
bi

al
 

fo
am

 d
re

ss
in

g 

50
%

 
re

du
ct

io
n

10
0%

 
re

du
ct

io
n

0.
85

33
.3

%
 w

ith
 

no
 p

ai
n

78
.9

%
 w

ith
 n

o 
pa

in
0.

02

Vi
lle

la
-

C
as

tro
, 

20
23

24

0.
2%

 P
H

M
B

 s
ol

ut
io

n,
 

ap
pl

ie
d 

du
rin

g 
dr

es
si

ng
 c

ha
ng

es
 

tw
ic

e 
da

ily
 fo

r 8
 d

ay
s

0.
8%

 
M

et
ro

ni
da

zo
le

 
so

lu
tio

n

D
ay

 0
: 

2.
08

±3
.3

7
D

ay
 4

: 
1.

58
±2

.8
4

D
ay

 0
: 

2.
0±

3.
22

D
ay

 4
: 

1.
58

±2
.8

4

N
o 

si
gn

ifi
ca

nt
 

di
ffe

re
nc

e

A
bb

re
vi

at
io

ns
: N

A
=

no
t 

ap
pl

ic
ab

le
, N

S
=

no
t 

si
gn

ifi
ca

nt
, p

=
p 

va
lu

e,
 S

D
=

st
an

da
rd

 d
ev

ia
tio

n,
 V

A
S

=
vi

su
al

 a
na

lo
g 

sc
al

e

Teng et al	 Polyhexanide biguanide for various wound types



Volume 33 Number 3 – September 2025129

Ta
bl

e 
2.

 E
ffi

ca
cy

 o
ut

co
m

es
 in

 p
at

ie
nt

s 
re

ce
iv

in
g 

po
ly

he
xa

ni
de

 (c
on

t)

Le
ad

 
au

th
or

, 
ye

ar
In

te
rv

en
tio

n
C

on
tr

ol

B
W

AT
 s

co
re

 
m

ea
n+

SD
B

ac
te

ria
l l

oa
d 

n 
(%

)
In

fe
ct

io
n 

n 
(%

)

A
lte

ra
tio

n 
of

 w
ou

nd
 

ch
ar

ac
te

ris
tic

s 
(%

)

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

W
at

ta
na

pl
oy

, 
20

17
9

Po
ly

he
xa

ni
de

/
be

ta
in

e 
ge

l
Si

lv
er

 
su

lfa
di

az
in

e
6 

(2
6.

1)
6 

(2
6.

1)
1.

00
0 

(0
)

0 
(0

)
1.

00

Be
llin

ge
ri,

 
20

16
10

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

N
or

m
al

 s
al

in
e

To
ta

l s
co

re
 

D
ay

 0
 : 

25
 

D
ay

 7
: 2

5 
D

ay
 1

4:
 2

4 
D

ay
 2

1:
 2

3 
D

ay
 2

8:
 2

2 
 In

fla
m

m
at

or
y 

sc
or

e 
D

ay
 0

: 1
0 

D
ay

 7
: 9

.8
 

D
ay

 1
4:

 9
 

D
ay

 2
1:

 8
 

D
ay

 2
8:

 8
.8

To
ta

l s
co

re
 

D
ay

 0
 : 

25
 

D
ay

 7
: 2

5 
D

ay
 1

4:
 2

0 
D

ay
 2

1:
 1

8 
D

ay
 2

8:
 1

4 
 In

fla
m

m
at

or
y 

sc
or

e 
D

ay
 0

: 1
1 

D
ay

 7
: 9

.9
 

D
ay

 1
4:

 8
 

D
ay

 2
1:

 5
 

D
ay

 2
8:

 4

To
ta

l s
co

re
 

0.
02

48
 

 In
fla

m
m

at
or

y 
sc

or
e 

0.
03

Ro
m

an
el

li,
 

20
10

5

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

N
or

m
al

 s
al

in
e

Ki
ef

er
, 2

01
813

Po
ly

he
xa

ni
de

/
be

ta
in

e 
ge

l
N

A

Bo
rg

es
, 

20
18

14

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

N
or

m
al

 s
al

in
e

C
ev

ik
er

, 
20

15
7

Po
ly

he
xa

m
et

hy
le

ne
 

bi
gu

an
id

e 
(P

H
M

B)
 

0.
5%

 s
ol

ut
io

n

Ri
ng

er
’s

 
la

ct
at

e 
so

lu
tio

n
6 

(1
6)

6 
(1

5)
0.

33
6

Le
ns

el
in

k,
 

20
11

25

Po
ly

he
xa

ni
de

-
co

nt
ai

ni
ng

 
bi

oc
el

lu
lo

se
 d

re
ss

in
g

N
A

N
A

G
ra

nu
la

tio
n 

tis
su

e 
pr

es
en

t 
in

 th
e 

w
ou

nd
 

be
d 

(%
) 

D
ay

 0
: 

38
.2

+3
4.

6 
D

ay
 2

: 
77

.4
+3

6.
0

<0
,0

4

Sa
le

h,
 2

01
615

Pr
op

yl
be

ta
in

e 
0.

1%
 

an
d 

po
lih

ex
an

id
e 

0.
1%

 s
ol

ut
io

n

St
er

ile
 w

at
er

2 
(2

0)
8 

(2
0)

0.
02

8

Teng et al	 Polyhexanide biguanide for various wound types



Wound Practice and Research 130

Le
ad

 
au

th
or

, 
ye

ar
In

te
rv

en
tio

n
C

on
tr

ol

B
W

AT
 s

co
re

 
m

ea
n+

SD
B

ac
te

ria
l l

oa
d 

n 
(%

)
In

fe
ct

io
n 

n 
(%

)

A
lte

ra
tio

n 
of

 w
ou

nd
 

ch
ar

ac
te

ris
tic

s 
(%

)

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

C
on

tr
ol

In
te

rv
en

tio
n

p
C

on
tr

ol
In

te
rv

en
tio

n
p

D
ec

ke
r, 

20
24

16

Po
ly

he
xa

ni
de

/
be

ta
in

e 
ge

l
Al

gi
na

te
-b

as
ed

 
dr

es
si

ng
 

(F
la

m
in

al
 o

r 
Fo

rte
®

)

Eb
er

le
in

, 
20

12
8

Po
ly

he
xa

ni
de

-
co

nt
ai

ni
ng

 
bi

oc
el

lu
lo

se
 d

re
ss

in
g

Si
lv

er
 

su
lfa

di
az

in
e

Lo
rin

cz
, 

20
24

17

0.
04

%
 

Po
ly

he
xa

m
et

hy
le

ne
 

bi
gu

an
id

e 
(P

H
M

B)
 

ge
l b

et
ai

ne

N
A

Fi
nd

la
y,

 
20

13
20

PH
M

B 
M

up
iro

ci
n 

(a
nt

ib
io

tic
 

oi
nt

m
en

t)

S.
 a

ur
eu

s:
 0

Ps
eu

do
m

on
as

: 
0

S.
 a

ur
eu

s:
 4

Ps
eu

do
m

on
as

: 
6

0.
00

1
3.

3
3.

7
N

ot
 

si
gn

ifi
ca

nt

G
en

til
e,

 
20

12
19

PH
M

B-
Ba

se
d 

G
yn

ec
ol

og
ic

al
 

So
lu

tio
n 

N
o 

Tr
ea

tm
en

t 
(c

on
tro

l g
ro

up
)

G
er

li,
 2

01
222

PH
M

B 
va

gi
na

l 
su

pp
os

ito
rie

s 
C

hl
or

he
xi

di
ne

 
di

gl
uc

on
at

e 
va

gi
na

l 
su

pp
os

ito
rie

s

Fe
w

er
 c

as
es

 
of

 p
er

si
st

en
t 

irr
ita

tio
n 

an
d 

bl
ee

di
ng

Le
e,

 2
01

118
PH

M
B-

Im
pr

eg
na

te
d 

G
au

ze
 

Pl
ai

n 
G

au
ze

 
(E

xc
ilo

n™
 

I.V
. S

po
ng

es
) 

w
et

te
d 

w
ith

 
no

rm
al

 s
al

in
e

38
/8

64
 

(4
.5

%
)

11
/1

06
8 

(1
%

)
<0

.0
01

M
ot

ta
, 2

00
421

PH
M

B-
im

pr
eg

na
te

d 
ga

uz
e 

dr
es

si
ng

Pl
ai

n 
ga

uz
e 

dr
es

si
ng

 (n
o 

PH
M

B)

Re
du

ct
io

n 
50

%
Re

du
ct

io
n 

10
0%

< 
0.

05

Si
bb

al
d,

 
20

11
23

PH
M

B-
im

pr
eg

na
te

d 
fo

am
 d

re
ss

in
g

N
on

-
an

tim
ic

ro
bi

al
 

fo
am

 d
re

ss
in

g 

33
%

5.
3%

0.
04

Vi
lle

la
-

C
as

tro
, 

20
23

24

0.
2%

 P
H

M
B 

so
lu

tio
n,

 a
pp

lie
d 

du
rin

g 
dr

es
si

ng
 

ch
an

ge
s 

tw
ic

e 
da

ily
 

fo
r 8

 d
ay

s

0.
8%

 
M

et
ro

ni
da

zo
le

 
so

lu
tio

n

A
bb

re
vi

at
io

ns
: B

W
AT

=
B

at
es

-J
en

se
n 

W
ou

nd
 A

ss
es

sm
en

t 
To

ol
, N

A
=

no
t 

ap
pl

ic
ab

le
, p

=
p 

va
lu

e,
 S

D
=

st
an

da
rd

 d
ev

ia
tio

n

Teng et al	 Polyhexanide biguanide for various wound types



Volume 33 Number 3 – September 2025131

Ta
bl

e 
2.

 E
ffi

ca
cy

 o
ut

co
m

es
 in

 p
at

ie
nt

s 
re

ce
iv

in
g 

po
ly

he
xa

ni
de

 (c
on

t)

Le
ad

 a
ut

ho
r, 

ye
ar

In
te

rv
en

ti
o

n
C

o
nt

ro
l

O
d

o
r 

C
o

nt
ro

l
B

ac
te

ri
al

 V
ag

in
o

si
s 

O
cc

ur
en

ce
H

R
Q

O
L 

Im
p

ro
ve

m
en

t

C
o

nt
ro

l
In

te
rv

en
ti

o
n

p
C

o
nt

ro
l

In
te

rv
en

ti
o

n
p

C
o

nt
ro

l
In

te
rv

en
ti

o
n

p

W
at

ta
na

pl
oy

, 
20

17
9

P
ol

yh
ex

an
id

e/
be

ta
in

e 
ge

l
S

ilv
er

 
su

lfa
di

az
in

e

B
el

lin
ge

ri,
 

20
16

10

P
ro

py
lb

et
ai

ne
 0

.1
%

 
an

d 
po

lih
ex

an
id

e 
0.

1%
 s

ol
ut

io
n

N
or

m
al

 s
al

in
e

R
om

an
el

li,
 

20
10

5

P
ro

py
lb

et
ai

ne
 0

.1
%

 
an

d 
po

lih
ex

an
id

e 
0.

1%
 s

ol
ut

io
n

N
or

m
al

 s
al

in
e

K
ie

fe
r, 

20
18

13
P

ol
yh

ex
an

id
e/

be
ta

in
e 

ge
l

N
A

B
or

ge
s,

 
20

18
14

P
ro

py
lb

et
ai

ne
 0

.1
%

 
an

d 
po

lih
ex

an
id

e 
0.

1%
 s

ol
ut

io
n

N
or

m
al

 s
al

in
e

C
ev

ik
er

, 2
01

57
P

ol
yh

ex
am

et
hy

le
ne

 
bi

gu
an

id
e 

(P
H

M
B

) 
0.

5%
 s

ol
ut

io
n

R
in

ge
r’s

 
la

ct
at

e 
so

lu
tio

n

Le
ns

el
in

k,
 

20
11

25

P
ol

yh
ex

an
id

e-
co

nt
ai

ni
ng

 
bi

oc
el

lu
lo

se
 

dr
es

si
ng

N
A

S
al

eh
, 2

01
615

P
ro

py
lb

et
ai

ne
 0

.1
%

 
an

d 
po

lih
ex

an
id

e 
0.

1%
 s

ol
ut

io
n

S
te

ril
e 

w
at

er

D
ec

ke
r, 

20
24

16

P
ol

yh
ex

an
id

e/
be

ta
in

e 
ge

l
A

lg
in

at
e-

ba
se

d 
dr

es
si

ng
 

(F
la

m
in

al
 o

r 
Fo

rt
e®

)

E
be

rle
in

, 
20

12
8

P
ol

yh
ex

an
id

e-
co

nt
ai

ni
ng

 
bi

oc
el

lu
lo

se
 

dr
es

si
ng

S
ilv

er
 

su
lfa

di
az

in
e

Lo
rin

cz
, 

20
24

17

0.
04

%
 

P
ol

yh
ex

am
et

hy
le

ne
 

bi
gu

an
id

e 
(P

H
M

B
) 

ge
l b

et
ai

ne

N
A

Teng et al	 Polyhexanide biguanide for various wound types



Wound Practice and Research 132

Le
ad

 a
ut

ho
r, 

ye
ar

In
te

rv
en

ti
o

n
C

o
nt

ro
l

O
d

o
r 

C
o

nt
ro

l
B

ac
te

ri
al

 V
ag

in
o

si
s 

O
cc

ur
en

ce
H

R
Q

O
L 

Im
p

ro
ve

m
en

t

C
o

nt
ro

l
In

te
rv

en
ti

o
n

p
C

o
nt

ro
l

In
te

rv
en

ti
o

n
p

C
o

nt
ro

l
In

te
rv

en
ti

o
n

p

Fi
nd

la
y,

 
20

13
20

P
H

M
B

 
M

up
iro

ci
n 

(A
nt

ib
io

tic
 

O
in

tm
en

t)

G
en

til
e,

 2
01

219
P

H
M

B
-b

as
ed

 
gy

ne
co

lo
gi

ca
l 

so
lu

tio
n 

N
o 

Tr
ea

tm
en

t 
(C

on
tr

ol
 

G
ro

up
)

G
er

li,
 2

01
222

P
H

M
B

 v
ag

in
al

 
su

pp
os

ito
rie

s 
C

hl
or

he
xi

di
ne

 
di

gl
uc

on
at

e 
va

gi
na

l 
su

pp
os

ito
rie

s

7/
22

1/
21

0.
04

Le
e,

 2
01

118
P

H
M

B
-i

m
pr

eg
na

te
d 

ga
uz

e 
P

la
in

 G
au

ze
 

(E
xc

ilo
n™

 
I.V

. S
po

ng
es

) 
w

et
te

d 
w

ith
 

no
rm

al
 s

al
in

e

M
ot

ta
, 2

00
421

P
H

M
B

-i
m

pr
eg

na
te

d 
ga

uz
e 

dr
es

si
ng

P
la

in
 g

au
ze

 
dr

es
si

ng
 (n

o 
P

H
M

B
)

S
ib

ba
ld

, 
20

11
23

P
H

M
B

-i
m

pr
eg

na
te

d 
fo

am
 d

re
ss

in
g

N
on

-
an

tim
ic

ro
bi

al
 

fo
am

 d
re

ss
in

g 

Vi
lle

la
-C

as
tr

o,
 

20
23

24

0.
2%

 P
H

M
B

 
so

lu
tio

n,
 a

pp
lie

d 
du

rin
g 

dr
es

si
ng

 
ch

an
ge

s 
tw

ic
e 

da
ily

 
fo

r 
8 

da
ys

0.
8%

 
M

et
ro

ni
da

zo
le

 
so

lu
tio

n

D
ay

 0
: 

2.
67

±
0.

89
D

ay
 4

: 
0.

33
±

0.
65

D
ay

 0
: 

2.
58

±
0.

79
D

ay
 4

: 
0.

08
±

0.
29

<
0.

01
B

as
el

in
e:

 
13

.0
4±

1.
48

Fi
na

l: 
14

.2
2±

1.
27

B
as

el
in

e:
 

13
.0

0±
2.

42
Fi

na
l: 

14
/2

1±
2.

11

A
bb

re
vi

at
io

ns
: H

R
Q

O
L=

H
ea

lth
-R

el
at

ed
 Q

ua
lit

y 
of

 L
ife

, N
A

=
no

t 
ap

pl
ic

ab
le

, p
=

p 
va

lu
e,

 S
D

: s
ta

nd
ar

d 
de

vi
at

io
n

Teng et al	 Polyhexanide biguanide for various wound types



Volume 33 Number 3 – September 2025133

(a)

(b)

Figure 2. Risk of bias of included studies: (a) RoB 2.0 for RCT studies12; (b) ROBINS-I for cohort studies.11
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Figure 3. Pooled analysis of healing time

Figure 4. Pooled analysis of bacterial load

Figure 5. Pooled analysis of bacterial burden reduction rate

bacterial burden reduction varied between studies, ranging 
from days to weeks: Eberlein et al8 measured outcomes at 
seven days, Motta et al21 at 14 days, and Sibbald et al23 at 21 
days, which may impact the observed effects.

Time to re-epithelialisation

Two studies13,17 reported time to re-epithelialisation in which 
Kiefer et al13 reported time to re-epithelialisation of 7.1±0.2 
days in deep partial or full-thickness burn injury requiring 
split thgickness skin graft (STSG) in adult subjects, while 
Lorincz et al17 reported longer time (8.78±2.64 days) in 
pediatric burn injury patients.

Wound size

Two studies14,25 reported final wound size following 
polyhexanide administration. Lenselink et al25 reported smaller 
wound size in week 24 after patients received polyhexanide-
containing dressings. Borges et al14 compared polyhexanide 
to normal saline for wound dressings, which showed smaller 
wound size (17.68±4.48 vs 22.95±4.69cm-squared; p=0.882) 

in polyhexanide group, although the difference were not 
statistically significant. The follow-up duration in these 
studies differed, with Lenselink et al25 assessing outcomes at 
24 weeks and Borges et al14 at 12 weeks.

Wound closure rate

Two studies7,21 reported the rate of wound closure following 
polyhexanide treatment. Ceviker et al7 found improved 
epithelialised scar tissue length in polyhexanide-treated 
wounds (10.4±4.09mm) compared to RLS (4.22±2.81mm; 
p=0.015). Motta et al21 also observed improved wound 
closure in polyhexanide-treated wounds.Pooled analysis of 
these studies found a non-significant improvement in wound 
closure rate with polyhexanide (OR 2.47; 95% CI 0.70, 8.78; 
p=0.16), with no heterogeneity (I-squared=0%) (Figure 6). 
Follow-up periods in these studies ranged from weeks to 
months, with Ceviker et al7 assessing outcomes at four 
weeks and Motta et al21 at 12 weeks, potentially influencing 
the comparability of findings.
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Pain score

Six studies5,8–10,24,25 reported pain scores on a VAS scale. 
Lenselink et al25 reported decreases on a pain scale in week 
24 in patients receiving polyhexanide-containing dressings 
(7.4 vs 3.2). Romanelli et al5 reported significantly lower pain 
score in polyhexanide group (p<0.05) compared to normal 
saline, while Bellingeri et al10 reported a non-significant 
difference in final pain scores. Eberlein et al8 found that pain 
reduction before dressing change was significantly better in 
polyhexanide (p=0.03).Villela-Castro et al24 also reported a 
significant reduction in pain scores following polyhexanide 
treatment.24 The timing of pain assessment varied across 
studies, with Romanelli et al5 assessing at 4 weeks, Villela-
Castro et al24 at 8 weeks, and Lenselink et al25 at 24 weeks.

Two studies8,9 compared polyhexanide (either used as wound 
dressing solution or gel) with silver sulfadiazine. Wattanaploy 
et al9 showed significantly lower pain scores in patients 
treated with polyhexanide gel (p=0.0472). However, Eberlein 
et al8 reported higher pain score in polyhexanide-containing 
biocellulose dressings compared to silver sulfadiazine 
(6.13±1.43 vs 5.42±1.43), although both showed significantly 
decreased pain following treatment (p<0.001 in both groups). 
Pooled analysis of pain scores showed a mean difference 
of 1.36 (95%, CI 0.28, 2.43; p=0.01), with low heterogeneity 
(I-squared = 0%) (Figure 7).

BWAT score

Bates-Jensen Wound Assessment Tool (BWAT) score was 
used as outcome in one study.10 BWAT score consisted of 
several items: wound size, depth, edges, type of exudate, 
amount of exudate, skin color surrounding wound, peripheral 
tissue edema and induration, and granulation tissue; in 
which higher value indicated more severe wounds. Wound 
dressing using polyhexanide solution was associated with 
significantly lower total BWAT score and inflammatory signs 
characterised with BWAT scoring tools compared to normal 
saline (p=0.0248 and p=0.03 respectively).

Infection rate

Four studies7,9,15,18 reported infection rates in wounds. 
Wattanaploy et al9 reported no infection in patients receiving 
either polyhexanide gel or silver sulfadiazine for burn injury 
treatment. However, Saleh et al15 reported significantly 
higher infection rate in patients treated with dressings 
soaked with polyhexanide compared to normal saline. 
Ceviker et al reported fluctuating infection rates over four 
weeks with no significant differences.7 Lee et al found 
that polyhexanide significantly reduced overall infection 
rate (p<0.001) compared to the control group.18 Follow-up 
durations for infection rates varied, with Wattanaploy et al9 
assessing at two weeks, Saleh et al15 at six weeks, Ceviker 
et al7 at four weeks, and Lee et al18 at 12 weeks, which could 
influence variability in results.

Alteration of wound characteristics

One study25 reported alteration of wound characteristics, 
which were reported as presence of granulation tissue in 
wound bed. Polyhexanide-containing biocellulose dressings 
resulted in significantly higher granulation tissue on Day 
four compared to initial assessment (77.4±36 vs 38.2±34.6; 
p<0.04).

Human Papilloma Virus (HPV)  regression rate

One study, by Gentile et al,19 assessed HPV regression rate 
following polyhexanide administration. The study found a 
notable reduction in HPV-related lesions, suggesting that 
polyhexanide may contribute to improved viral clearance in 
affected patients.19

Odor control

One study, by Villela-Castro et al,24 evaluated the effect 
of polyhexanide on odor control in wound care. The study 
reported a significant reduction in wound-related odor in 
patients treated with polyhexanide dressings, contributing to 
improved patient comfort and overall wound management.

Figure 6. Pooled analysis of wound closure rate

Figure 7. Pooled analysis of pain score
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HRQOL & HRQOL subscale improvement

The study by Villela-Castro et al24 also assessed health-
related quality of life (HRQOL) and its subscales in patients 
receiving polyhexanide treatment. The study found significant 
improvements in overall HRQOL, with notable enhancements 
in pain relief, mobility, and emotional well-being subscales, 
indicating a positive impact of polyhexanide on patient 
outcomes.

Adverse events

Five studies7,8,10,13,20 evaluated adverse events in patients 
receiving polyhexanide. Kiefer et al13 reported that 12 
patients (23.5%) had one to four adverse events following 
administration of gel containing polyhexanide and betaine, 
which include tachycardia, eye irritation, gastrointestinal 
symptoms (constipation, abdominal pain, nausea), 
postprocedural hemorrhage and transplant failure, 
hyperglycemia, musculoskeletal symptoms (arthralgia, back 
pain, pain in extremity), dizziness, anxiety disorder, anuria, 
pneumonia, hypertension, and others. Mild to moderate 
pruritus was seen in two patients. Bellingeri et al10 reported 
no adverse events following polyhexanide in propylbetaine 
0.1% and polihexanide 0.1% as wound cleansing solution. 
Ceviker et al7 reported two cases of pruritus and erythema 
in the polyhexanide group and one death (stroke). Eberlein 
et al8 found no serious adverse events but reported slightly 
higher periwound maceration in the polyhexanide group 
(p<0.0001). Findlay et al20 reported cardiovascular and 
rheumatological adverse events as well as transient skin 
erythema in polyhexanide-treated patients.

Discussion
This study aims to evaluate the efficacy and safety of 
polyhexanide for management of various wound types 
compared to other dressings. We found significantly faster 
healing time in patients receiving polyhexanide compared to 
controls in the treatment of wounds. However, substantial 
heterogeneity (I-squared = 98%) among studies suggests 
that differences in study design, wound types, and treatment 
protocols may influence the observed effects, warranting 
further investigation into the optimal application of PHMB 
for different wound types. Lower risk of bacterial load was 
also seen, although not statistically significant, which may 
be attributed to the range of variability of bacterial species 
and differences in the bacterial load assessment methods. 
Multiple adverse events (mild to moderate) were reported 
in five studies with ranging adverse effects, although other 
study reported no adverse events. 

Treatment using simple solution (i.e., normal saline, RLS) 
may remove necrotic tissues and destroy adhesion bridges 
between biofilm formed by bacteria and wound bed to 
aid wound healing, although it may be less efficacious as 
there was no active agent in simple isotonic solution. In 
our findings, the administration of polyhexanide reduced 
healing time, wound size, BWAT score, and resulted in 
higher granulation tissue in the wound bed. The mechanism 

of action of polyhexanide may be attributable to its 
antimicrobial properties. Polyhexanide has been shown 
effective to both Gram-negative and Gram-positive bacteria, 
such as strains of Escherichia coli, Staphylococcus aureus, 
Staphylococcus epidermidis, Pseudomonas aeruginosa, and 
fungi such as Candida albicans.1,27,28 In vitro study conducted 
by Zhang et al29 reported sensitivity of 60%, 45%, and 
80% to Staphylococcus aureus, Acinetobacter baumannii, 
and Klebsiella pneumoniae, and its cytotoxicity increased 
with increasing exposure time and drug concentration. The 
mechanism of action involved disruption of cell membranes 
and inhibition of internal metabolic process of pathogens.30 
Polyhexanide also has antibiofilm property, in which a 
previous study reported good efficacy against biofilm in 
63% patients treated with polyhexanide-containing dressing 
for non-healing wounds.25 Improvement in wound healing 
processes was also suitable in pediatric populations, 
as shown in Lorincz et al17, in which there was rapid 
wound closure and time to re-epithelialisation following 
administration of lower concentration of polyhexanide gel 
(0.04%) betaine in burn injuries.

The effects of polyhexanide on bacterial load may also be 
explained by reduction in in inflammatory markers (such as 
CRP and leukocyte counts) reported by Ceviker et al,7 which 
may indicate reduce in inflammatory and infection processes 
involved in wounds. An in vitro study31 also suggested 
the role of polyhexanide in inhibiting the formation of 
reactive oxygen species (ROS) and reactive nitrogen species 
responsible for inflammation. Polyhexanide treatment has 
also been associated with improved HRQOL, including better 
mobility and emotional well-being, underscoring its holistic 
benefits in wound management beyond physical healing.24

It is also important to assess patient-reported outcomes, 
such as pain scores. Use of polyhexanide, either in gel or 
solution in wound dressings, resulted in decreased in pain 
scores.8,9,25 Pain scores were reported to be significantly 
lower compared to other agents, such as normal saline and 
silver sulfadiazine.5,9 Eberlein et al8 highlighted that the use of 
polyhexanide was associated with significantly reduced pain 
scores from baseline while also it promoted faster and better 
removal of bacterial load compared to silver sulfadiazine. 
The use of biocellulose dressings in the study may exert a 
physical cooling effect and help lower pain scores.8

The use of polyhexanide also exhibits other advantages 
compared to other active agents. For instance, silver 
sulfadiazine has been associated with delayed healing, 
tissue irritation caused by nitrate, and the formation of 
pseudo-eschar.32 Use of polyhexanide may also cause 
less mechanical stimuli resulting in pain perception in burn 
wounds compared to silver sulfadiazine.This was attributed 
to its moist properties and non-toxic main ingredients to 
human cells; thus resulting in faster healing time and lower 
pain scores.9,30 Also, the transparency of polyhexanide 
(particularly gel preparations) was beneficial as it may 
facilitate direct wound assessment, which ensures effective 
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wound management and handling.16 Polyhexanide treatment 
was also found to significantly reduce wound-related odor, 
enhancing patient comfort and quality of life, particularly in 
chronic wounds prone to malodor.24

In a study conducted by Saleh et al15 higher infection rate with 
no effect on bacterial load was reported in wound dressings 
soaked with polyhexanide solution compared to silver 
sulfadiazine. The study highlighted that use of polyhexanide 
may possibly reduce some specific commensal flora, and 
potentially led to colonization of pathogenic bacteria (such 
as S. aureus). For instance, specific bacteria such as S. 
epidermidis has been reported to produce antimicrobials 
that inhibit growth of other pathogenic bacteria,33 and the 
absence of S. epidermidis was associated with higher spread 
of bacterial levels and detection of Gram-negative bacteria.15 
Further studyies with larger populations are needed to 
evaluate the association of bacterial species present in 
patients’ wounds and polyhexanide efficacy.

However, routine administration of antiseptics as cleansing 
solution for wounds may result in potential toxicity to 
adjacent cells with the risk of inactivation of essential 
organic material.14 Although, an in vivo study reported 
that following polyhexanide administration, there was no 
significantly different level in erythema and melanin with 
absence of edema, papule, and vesicle/bullae with no toxic 
effect to adjacent cells in in vitro study; which suggested 
that polyhexanide was non-irritant and safe to use as 
routine dressings.34 Despite these findings, concerns remain 
regarding potential adverse events, such as pruritus and 
erythema in some patients, highlighting the need for further 
safety evaluations.

There were some limitations in our review. Firstly, quantitative 
analysis to perform comprehensive statistical comparisons 
was limited due to variability in the parameters reported 
across included studies following polyhexanide treatment. 
Also, the studies included in the review used different control 
groups, which potentially affects outcome interpretation and 
comparability of results. There was also no data regarding 
long-term safety and potential cytotoxic effect. Future studies 
should focus on standardising protocols and assessing the 
long-term benefits and risks of polyhexanide use in wound 
management. Furthermore, the follow-up duration varied 
across studies, with some studies measuring outcomes 
at different time points, which may impact comparability. 
Clarification on when specific variables, such as pain scores, 
were measured is necessary to ensure consistency in 
evaluating polyhexanide efficacy over time.

Conclusions
Polyhexanide demonstrated significantly faster healing time 
in treatment of various types of wounds. It also possessed 
multiple advantages, such as its transparent properties, 
antimicrobial activity, and reduced pain compared to other 
treatments. Further studies may be needed to assess long-
term efficacy and safety of polyhexanide in various wound 
types.
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