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QUESTION
What is the best available evidence in the effectiveness of 
polyhexamethylene biguanide (PHMB) for managing wounds?

CLINICAL BOTTOM LINE
Polyhexamethylene biguanide (PHMB) products are an 
alternative to topical antiseptics and antibiotic creams.1, 2 
In-vitro studies have shown reduction in bacterial levels3-6 and 
clinical signs of infection7, 8 associated with PHMB solutions and 
impregnated wound dressings. Compared to silver dressings 
and silver sulfadiazine with gauze, PHMB-impregnated 
dressings promote faster wound healing;7, 9however, no 
differences in wound healing rates have been shown compared 
to foam dressings.5 PHMB dressings have been associated 
with reduction in wound pain both during and in-between 
wound dressing changes.5, 7, 9-12 PHMB dressings are a cost-
effective wound management strategy8-10, 12, 13 that could be 
considered for wounds without heavy exudate.14

BACKGROUND
Polyhexamethylene biguanide (PHMB), an antiseptic, is a 
synthetic compound that has a chemical structure similar 
to antimicrobial peptides (AMPs) that occur naturally in 
keratinocytes and neutrophils. Naturally occurring AMPs are 
produced as a normal immune response and have antibacterial, 
antiviral and anti-fungal effects.13, 15 Polyhexamethylene 
biguanide is available as a topical solution (often used in eye 
care), topical gel and impregnated in wound dressing products. 
Although PHMB topical solutions have been used in wound 
care for decades, most recent research has focused on the 
relatively new PHMB wound dressing products.13

PHMB TOPICAL SOLUTION: CLINICAL EVIDENCE
Effectiveness in managing wound infection
· One in-vitro study found that 0.02% and 0.04% PHMB 

solutions was as effective as chlorhexidine solutions in 
eradicating P. aeruginosa biofilms grown on a variety of 
plate surfaces (polystyrene and silicone) in artificial wound 
fluid.4  (Level IV)

· One in-vitro study showed the antibacterial action against 
S. aureus of both 1% and 2% PHMB solutions is reduced 
by the type of wound dressings applied. The researchers 
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suggested incompatibilities between the cationic nature of 
PHMB solutions and anionic structure of common wound 
dressings.3 (Level IV)

PHMB WOUND DRESSING PRODUCTS: CLINICAL 
EVIDENCE
Polyhexamethylene biguanide wound dressing products 
(including gauze, biocellulose dressings and foam) are available 
in two formats: PHMB impregnated and PHMB-donating. In 
impregnated dressings, molecules are chemically bound to 
the base wound dressing material and become active when in 
contact with moisture, reducing bacterial load in the dressing 
and preventing bacterial penetration through the dressing. In 
PHMB-donating wound products, the PHMB is not chemically 
bound to the base dressing so can be delivered into the wound 
and peri-wound tissues.1, 2 (Level IV) 

Effectiveness in promoting healing
· In one randomised controlled trial (RCT) (n=42 wounds), a 

0.3% PHMB impregnated dressing was no more effective 
than a silver dressing at promoting wound healing; however, 
there was significantly (p<0.006) more rapid reduction in 
peri-wound skin redness associated with the 0.3% PHMB 
impregnated wound dressing.7 (Level II)

· In one RCT (n=40) foot and leg ulcers did not heal 
significantly faster with a PHMB impregnated wound 
dressing compared to a regular foam dressing at either 2 
weeks (median wound decrease 32% versus 21%, p=0.31) 
or 4 weeks (median wound decrease 35% versus 28%, 
p=0.85).5 (Level II)

· In one RCT (n=60) second degree burns treated with 
a 0.3% PHMB impregnated wound dressing all healed 
within 10 days. Although this was not different from a silver 
dressing, the wounds treated with the PHMB dressing 
healed at a significantly faster rate (p<0.001).9 (Level II)

· In one uncontrolled trial involving paediatric patients (n=20, 
mean age 5.6 years) with skin contusions and lacerations 
of the heel (mean baseline wound size 8.60cm2) 100% 
of wounds healed within 14 days when treated with a 
biocellular matrix dressing impregnated with 0.3% PHMB. 
Mean time to complete wound closure was 12.95 days 
(±7.69).10 (Level III)
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· In five case reports, ulcers were treated with 0.5% 
impregnated PHMB wound dressings (and various 
compression therapies for three patients). Wound size 
reduction was achieved in 80% of cases within 3 weeks; 
however it is unclear if the size reductions were clinically 
significant.16 (Level III)

· A series of case reports of five patients with diabetic 
ulcers reported complete healing within 5 to 6 weeks with 
0.5% PHMB impregnated dressing. Frequency of dressing 
changes was not reported.17 (Level III)

Effectiveness in managing wound infection
Wound dressings impregnated with PHMB have been shown 
to rapidly decrease methicillin resistant Staph. aureus (MRSA); 
vancomycin resistant enterococcus (VRE); a range of gram 
positive and gram negative bacteria; and fungi in in-vitro 
studies.14, 18-20 (Level IV) In clinical trials it has also been shown 
to reduce bacterial infection (clinical signs of infection and in 
reduction in bacterial levels assessed via wound swab).

a) Studies conducted in wounds with clinical signs of infection

· In one case series report of 25 patients with wounds of 
varying aetiology and exhibiting clinical signs of bacterial 
colonisation, treatment with a 0.5% PHMB impregnated 
dressing for between 7 and 28 days led to reduction in 
wound exudate and wound odour in 100% of wounds. 
MRSA was eradicated in the two wounds that were 
swabbed prior to treatment.8 (Level III)

· In one RCT (n=42), colonised ulcers (determined through 
wound swab and clinical signs and symptoms) dressed with 
a 0.3% PHMB impregnated wound dressing  for 14 days 
were shown to have a significantly (p=0.3) faster reduction 
in critical bacteria levels compared to a silver dressing after 
3 days. By day 28, 50% of ulcers treated with the PHMB 
wound dressing had bacterial load reductions to very low or 
eradicated levels (versus 28% of those treated with silver, 
p=0.74).7 (Level II)

b) Studies showing in-vitro reduction of bacterial levels 

· An RCT (n=30) compared 0.3% PHMP impregnated wound 
dressing to a regular foam dressing and cleansing with a 
PHMB swab in Stage 2-4 pressure ulcers colonised with 
MRSA. The PHMB dressing was superior at eradicating 
MRSA at 7 days (87% vs 40%, p<0.05) and 14 days (100% 
vs 66%, p<0.05).6 (Level II)

· In one RCT (n=40) foot and leg ulcers showed significant 
reduction in number of microorganisms after 4 weeks 
of treatment with a PHMB impregnated wound dressing 
compared with a regular foam wound dressing (5.3% 
versus 33% of wounds colonised after 4 weeks, p=0.04).5 
(Level II)

· In one RCT PHMB impregnated gauze used for packing 
wounds was reported to reduce polymicrobial bioburden 
compared with sterile gauze (statistical significance not 
reported).21 (Level II)

· In one in-vitro study 0.2% PHMB impregnated gauze was 
more effective than standard gauze in reducing bacterial 
counts of S. aureus, P. aeruginosa, C. albicans, and S. 
epidermidis (statistical significance not reported).19 (Level IV)

Effectiveness in eradicating biofilm
· In one uncontrolled trial, 16 wounds that had been persistent 

for at least two weeks and had macroscopic evidence of 
biofilm were treated with a 0.3% PHMB impregnated wound 
dressing. After 24 weeks, 75% of wounds had completely 
healed. Of the others, 63% had good reduction in biofilm 
and only 6% had low reduction in biofilm. All wounds had 
significant (p<0.04) increase in granulation of the wound 
bed.11 (Level II)

Effectiveness in reducing pain associated with wounds 
· In one RCT (n=40) patients with foot and leg ulcers were 

significantly more likely to experience no pain during 
dressing change when treated with a PHMB impregnated 
wound dressing compared with a regular foam wound 
dressing. The difference was significant at 2 weeks 
(p=0.0006) and 4 weeks (p=0.02).5 (Level II)

· Adults with colonised ulcers experienced significant 
reduction VAS pain scores within one day of treatment with 
a 0.3% PHMB impregnated dressing compared with a silver 
dressing (p=0.3).7 (Level II)

· In one RCT (n=60) there was a significant decrease in 
pain associated with dressing second degree burns with a 
0.3% PHMB impregnated wound dressing compared with 
a silver dressing both during and between wound dressing 
changes (p<0.001 for both). Pain during dressing changes 
decreased by approx. 3.5 on a 10 point pain VAS within one 
day compared with an approximate decrease of 2 points for 
the silver dressing.9 (Level II)

· In a trial with paediatric patients with heel lacerations, 
mean visual analogue scale (VAS) pain scores significantly 
decreased during treatment with a 0.3% PHMB impregnated 
wound dressing. At baseline mean VAS scores were 9.55 
(±0.69) and fell to 0.15 (±0.15, p<0.003) by day 14; however 
85% of children were pain free by the third day of treatment 
with the PHMB dressing.10 (Level III)

· In one uncontrolled trial 16 patients treated with a 0.3% 
PHMB impregnated wound dressing reported a clinically 
significant mean reduction of 3.8 on a 10 point VAS after 
24 weeks of treatment.11 (Level II)

· A case report of the use of a 0.3% PHMB impregnated 
wound dressing to manage a venous leg ulcer (VLU) 
reported high ratings of pain on dressing change at day 
one, reducing by the second dressing change. The patient 
had previously rated pain on dressing changes as high over 
14 years of VLU management.12 (Level III)

Effectiveness in managing exudate
In many of the clinical trials reporting PHMB wound 
dressings,10,11 patients with heavily exudating wounds were 
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excluded from selection. One trial and a case series report 
included moderately exudating wounds.18 In three case reports, 
leg ulcer exudate reduced from moderate to low with weekly 
0.5% PHMB impregnated wound dressing changes for three 
weeks.16 (Level III) PHMB impregnated dressings are generally 
only recommended for wounds with only slight or moderate 
exudate.14 (Level IV)

Ease of use
PHMB impregnated dressings were reported as:

· easy to apply and remove from wound bed surfaces;8, 16 
(Level III)  

· well received by patients;8, 12 (Level III) 14 (Level II)

· able to stay in place for at least one week8, 9 (Level I and 
Level III); and 

· favoured by clinical staff over silver dressings for handling 
qualities.7 (Level II)

ADVERSE EFFECTS OF PHMB PRODUCTS 
No patients in the trials or case reports experienced adverse 
effects associated with a PHMB impregnated wound dressing. 
PHMB impregnated dressings are not recommended for:13 
(Level IV)

· application to any part of the central nervous system 
including lumbar dressings;

· during the first four months of pregnancy and only with 
a strict benefit-risk assessment in the later stages of 
pregnancy; and

· in patients with a known PHMB allergy.

OTHER CONSIDERATIONS
Cost effectiveness
There are no reports on the cost-effectiveness of PHMB topical 
solutions. PHMB impregnated dressings appear to be cost 
effective when compared to standard wound dressings. Cost 
reductions were related to reduced requirement for dressing 
changes that saved both equipment and staff costs.

· In an economic evaluation, using a 0.3% PHMB impregnated 
dressing to treat second degree burns saved €95.20 over 
10 days compared with a silver dressing.9 (Level III)

· A second economic evaluation of a 0.5% PHMB impregnated 
dressing for 9 patients showed significant costs to care of 
up to £49.50 for most patients (although for two patients 
the costs of PHMB dressings were higher than undefined 
standard care).8 (Level III)

· A third economic assessment of 14 days treatment of 
paediatric heel lacerations found significant cost reductions 
for a 0.3% PHMB wound dressing (€22.08) compared with 
a moist wound healing wound dressing (€148.54).10 (Level 
III)

· One case report showed a reduction of £154.72 per week 
when using a PHMB dressing compared with a silver 
dressing.12 (Level III)

· A consensus document reported US studies in which 
significant cost savings were achieved using PHMB 
impregnated dressings, due to decreased dressing changes 
and eradication of bacteria preventing use of antibiotics.13 
(Level IV)

CHARACTERISTICS OF THE EVIDENCE
This evidence summary is based on a structured literature and 
database search for years 2007 to 2012 combining search terms 
that describe wound management and polyhexamethylene 
biguanide. The evidence in this summary comes from:

· Four RCTs5-7, 9 (Level II)

· RCTs not reporting confidence intervals21 (Level II)

· Non-randomised, non-controlled clinical trial with various 
methodological shortcomings including large dropouts and 
non-blinding.10 (Level III)

· Cohort study11 (Level III)

· In-vitro studies3, 4, 18-20 (Level IV)

· Case series reports8, 12, 16, 17 (Level III)

· Expert commentary1, 2, 14, 15 (Level IV)

· A consensus report13 (Level IV)

BEST PRACTICE RECOMMENDATIONS 
· PHMB impregnated wound dressings could be considered 

as a management option that decreases the patient’s 
wound pain. (Level A)

· PHMB impregnated wound dressings could be used for 
reducing infection and promoting healing in persistent 
wounds without heavy exudate. (Level B)

· PHMB solutions (up to 2%) could be used to manage 
wound infection. (Level B) 

· PHMB impregnated wound dressings are a cost effective 
management option. (Level B)

GRADES OF RECOMMENDATIONS
Grade A  Strong support that merits application
Grade B  Moderate support that warrants consideration  
  of application
Grade C  Not supported

REFERENCES
1. Butcher M. PHMB: an effective antimicrobial  in wound bioburden 

management. BJN, 2012; 21(12 Tissue Viability Supplement):S16-S21. 
(Level IV evidence)

2. Kingsley A. Suprasorb® X + PHMB: A new wound dressing. Wound 
Essentials., 2009; 4:130-4. (Level IV evidence)



Volume 21 Number 2 – June 201385

3. Hirsch T, Limoochi-Deli S, Lahmer A, Jacobsen F, Goertz O Steinau 
H-U, Seipp H-M,Streinstrasser L. Antimicrobial activity of clinical used 
antiseptics and wound irrigating agents in combination with wound 
dressings. . Plastic and Repr Surg, 2011; 127(4):1539-45. (Level IV 
evidence)

4. Hübner N-O, Matthes R, Koban I, Rändler C, Müller G, Bender C, Kindel 
E, Kocher T,Kramer A. Efficacy of chlorhexidine, polihexanide and 
tissue-tolerable plasma against  Pseudomonas aeruginosa  biofilms 
grown on polystyrene and silicone materials. Skin Pharmacol Physiol,, 
2010; 23(suppl 1):28-34. (Level IV evidence)

5. Sibbald R, Coutts P,Woo K. Reduction of bacterial burden and 
pain in chronic wounds using a new polyhexamethylene biguanide 
antimicrobial foam dressing-Clinical trial results. Adv Skin Wound Care, 
2011; 24(2):78-84. (Level II evidence)

6. Wild T, Bruckner M, Payrich M, Schwarz C, Eberlein T,Andriessen A. 
Eradication of methicillin-resistant Staphylococcus aureus in pressure 
ulcers comparing a polyhexanide-containing cellulose dressing with 
polyhexanide swabs in a prospective randomized study. . Adv Skin 
Wound Care, 2012; 25(1):17-22. (Level II)

7. Eberlein T, Haemmerle G, Signer M, Gruber-Moesenbacher U, Traber 
J, Mittlboeck M,et al. Comparison of PHMB-containing dressing and 
silver dressings in patients with critically colonised or locally infected 
wounds. J Wound Care, 2012; 21(1):12-20. (Level II evidence)

8. Johnson S,Leak K. Evaluating a dressing impregnated with 
polyhexamethylene biguanide. Wounds UK, 2011; 7(2):20-5. (Level III 
evidence)

9. Piatkowski A, Drummer N, Andriessen A, Ulrich D,Pallua N. Randomized 
controlled single center study comparing a polyhexanide containing bio-
cellulose dressing with silver sulfadiazine cream in partial-thickness 
dermal burns. Burns, 2011; 37:800-4. (Level II evidence)

10. Alblas J, Andriessen A, Klicks R, Wiersema A, van Doorn J, Elzinga 
G,et al. Clinical evaluation of a PHMB impregnated biocellulose 
dressing on paediatric lacerations. . J Wound Care, 2011; 20(6):280-4. 
(Level III evidence)

11. Lenselink E,Andriessen A. A cohort study on the efficacy of a 
polyhexanide-containing biocellulose dressing in the treatment of biofilms 
in wounds. J Wound Care, 2011; 20(11):534-9. (Level III evidence)

12. Swan J. Case report of a venous leg ulcer using Suprasorb® X + 
PHMB. Wounds UK, 2011; 7(2 suppl):17-8. (Level III evidence)

13. Consensus document: PHMB and its potential contribution to wound 
management, 2010, Wounds UK: Aberdeen. (Level IV evidence)

14. Lindholm C. Technology update: Understanding the role of PHMB: a 
topical approach to wound infection. . Wounds Int, 2010; 1(3). (Level IV 
evidence)

15. Gray D, Barrett S, Battacharyya M, Butcher M, Enoch S, Fumerola 
S, Stephen-Haynes J, Edwards-Jones V, Leaper D, Strohal R, White 
R, Wicks G,Young T. PHMB and its potential contribution to wound 
management. Wounds UK, 2010; 6(2):40-46. (Level IV evidence)

16. Stanway S,Spruce P, A review of a foam dressing containing 0.5% 
polyhexamethylene biguanide under compression therapy in the 
management of lower limb ulceration., 2010, EWMA: Geneva. (Level 
III evidence)

17. Bowen G,Spruce P, An evaluation of a foam dressing impregnated with 
0.5% polyhexamethylene biguadine (PHMB) within the care pathway of 
the diabetic foot ulcer., 2009, Wounds UK: UK. (Level III evidence)

18. Kirker K, Fisher S, James G, McGhee D,Shah C. Efficacy of  a 
ployhexamethylene biguanide-containing antimicrobial foam dressing 
against MRSA relative to standard foam dressing. Wounds Int, 2009; 
21(9):229-33. (Level IV evidence)

19. Moghe A,Shah C, Bactericidal efficacy of Kerlix™ AMD antimicrobial 
gauze dressing vs Bioguard™ gauze dressing. , 2011, Covidien: 
Mansfield, MA. (Level IV evidence)

20. Shah C. Polyhexamethylene biguanide (PHMB) treated wound 
dressings and vancomycin-resistant enterococci (VRE). Nursing & 
Patient Care Managing Infection Control, 2007(July):26-34. (Level IV 
evidence)

21. Motta G, Milne C,Corbett L. Impact of Antimicrobial Gauze on Bacterial 
Colonies in Wounds that Require Packing. OWM, 2004; 8. (Level II 
evidence)

KEYWORDS
Wound management; polyhexamethylene biguanide; PHMB

Jackson-Pratt®

Hemaduct™ Wound Drains
Where Design and Performance Converge

Hemaduct™ Wound Drains
A Technological Breakthrough in Design and Performance

Jackson-Pratt®, the leading name in wound drainage products,
introduces Hemaduct™ wound drains, the next generation in
design and performance.

The advanced design of the Hemaduct wound drain features

• a system of multiple ducts and lumens which are 
interconnected through a series of internal portals

Portals provide

• effective distribution of suction and fluid flow throughout 
the entire implanted segment of the drain.

• alternate pathways for suction and fluid flow around clots 
and other obstructions.

Hemaduct™ wound drains minimise tissue 
ingrowth and patient discomfort during wound 
healing and drain removal.

For further information, please contact
Customer Service 1800 110 511

©2012 Medline Industries, Inc. Medline is a registered trademark of Medline Industries, Inc. One Medline Place, Mundelein, IL 60060. Hemaduct and Jackson-Pratt are registered trademarks of Cardinal Health, Inc. and distributed by Medline.

Medline_JP_Advt_80x180mm_Medline_JP_Advt_80x180mm.qxd  8/03/12  5:21 PM  Page 1


