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QUESTION
What is the best available evidence regarding the effectiveness of fly larvae for debridement
and healing of wounds?
BACKGROUND
The use of larval therapy, also known as larval (or maggot) debridement therapy (LDT), biosurgery or bio-debridement, has undergone a revival as a wound management option over the
past three decades due to the increasing prevalence of non-healing wounds and the
emergence of antibiotic resistant infections. 1
Larval therapy involves applying laboratory raised sterilized fly larvae to the wound bed. The
surface sterility of larvae is crucial in ensuring the safe use of LDT2 These larvae act by both
mechanical and biochemical (secretions and excretions) means to debride necrotic tissue,
reduce inflammation, inhibit biofilm and stimulate granulation tissue in wounds.3,4 The green
bottle fly Lucilia sericata is the most commonly used species. Several other species e.g. from
Malaysia and South America, with similar effectiveness have also been identified.5,6 Work is
progressing on developing a recombinant enzyme from Lucilia sericata for inclusion in a
topical hydrogel.7,8
There are two modes of applying larvae to the wound: contained (bagged) and confined (free
to range over the wound but confined by the dressing). 9
CLINICAL BOTTOM LINE
WOUND DEBRIDEMENT
A multicentre, blinded randomized controlled trial (RCT) of patients with chronic, sloughy
wounds compared LDT (n=51) with conventional treatment (surgical debridement three times
a week) (n=54) over a two week period. For the LDT group the contained larval dressings
were changed twice a week. On day 8 there was a significant statistical difference (p=0.04) in
the percentage of slough between the LDT group (54.5%) and the control group (66.5%). By
day 15 however, there was no difference (LDT group 54.4%, control group 53.8%, p=0.78).10
(Level of evidence 1c)
Two other RCTs (N=267 and N=12) found LDT significantly reduced time to debridement
when compared to hydrogel dressings. In the first RCT the rate of debridement in the LDT
was about twice that of the comparison group at any point in time [hazard ratio 2.31,
confidence interval (CI) 95% 1.65-3.24, p <0.001)].11 (Level of evidence 1c) The second
small RCT found that the LDT group only required one confined larval application (i.e. not
confined in a bag) for complete removal of slough compared to the hydrogel dressing group
who required between 10 and 42 applications.12 (Level of evidence 1c)
A cohort study evaluated healing related outcomes in 92 pressure injuries of which 43 were
debrided using larval therapy and 49 debrided using conventional therapy [i.e. care by a
general practitioner (GP) which did not include larval therapy]. Complete debridement was

achieved in 80% of larval-treated wounds compared with 48% of wounds debrided with
conventional therapy alone (p < 0.021). Within three weeks of treatment, necrotic tissue was
significantly reduced (p < 0.05) and granulation tissue significantly increased (p < 0.001) in
wounds that were debrided using larval therapy as compared with the conventionally treated
wounds.13 (Level of evidence 3c)
A second cohort study with a control group involving 28 non-healing foot and/or leg ulcers in
18 diabetic patients found that after five weeks of therapy the conventionally treated wounds
still had 33% of their surface area covered by necrotic tissue whereas in the LDT group at
four weeks all wounds were completely debrided (p=0.001).14 (Level of evidence 3c)
An observational study of 34 patients with chronic wounds of at least 12 weeks duration also
found LDT to be effective method of wound bed preparation. Of the 29 who completed the
LDT treatment, all necrotic tissue was removed from the wound and granulation tissue had
formed enabling split thickness skin grafting to be done. Following grafting 93% of these
wounds healed within seven to ten days.15 (Level of evidence 3e)
Another observational study involved 30 patients with chronic leg and foot ulcers. Twenty
eight of the patients received only one application of LDT (confined larvae) lasting 3.3±2.2
days with the remaining two patients treated for three days, three and four times respectively.
Outcomes were assessed by a pre and post wound score tool of four items - sloughy
coverage, exudation, malodour, inflammation of surrounding skin and granulation - with the
total score range being zero to 15 (worst case). Wound scores improved from 13.5±1.8 to
6.3±2.7 after one application of LDT.16 (Level of evidence 3e)
A third observational study examined which method of larval therapy - confined or contained
- was more effective. Of the 69 wounds (in 64 patients), 54 (78%) were treated with confined
LDT while the remaining 15(22%) received contained LDT. The confined method had
significantly better outcomes (p=0.028). This method also resulted in a significantly lower
mean number of applications (p=0.028) and the total number of maggots per treatment
(p=0.001) thereby reducing costs.17 (Level of evidence 3e) An RCT, however, found no
difference between the two methods in terms of time to healing.11 (Level of evidence 1c)
EFFECTIVENESS IN PROMOTING HEALING
A systematic review (SR) involving four studies comparing LDT with standard therapy (one
RCT and three cohort with control group studies) with a total of 282 patients with diabetic
foot ulcers (DFUs) found that MDT was more effective in achieving complete healing
(relative risk =1.80, 95% CI=1.07- 3.02, p=0.03). (Note: As one study5 used a different
method of measuring healing from the other three it was not included in the final metaanalysis.) Larval therapy was also reported to be superior in time to healing (no supporting
statistical data provided).18 (Level of evidence 1b)
A second SR included 12 studies: six RCTs and six cohort studies. Eight studies reported on
healing rates (total N= 1226) and were subject to a meta-analysis – the risk ratio (RR) for
LDT being 1.80 (95% CI 1.24-2.60). A sub-group analysis of patients with DFUs indicated
that LDT was more effective than conventional treatment (e.g. hydrogel dressings): RR 1.79
(CI 0.95-3.38). For patients with pressure injuries or venous leg ulcers the RR was 1.70 (CI
1.28-2.27). Time to healing was also significantly shorter.19 (Level of evidence 1b)

A RCT with blinded assessment had contrasting results (not included in a meta-analysis to
date). Although the healing rates between the two groups were not significantly different on
day eight, by day 15 the mean wound surface of the LDT group had increased by 14.6%
compared to the mean decrease of 8.2% on the surgical debridement group (p=0.02). By day
30 there was once again no significant difference in wound surface area between the two
groups.10 (Level of evidence 1c)
EFFECTIVENESS IN REDUCING BACTERIAL LOAD
In one RCT, LDT was effective in reducing the number of wounds colonised with MRSA
whereas in the control group (surgical debridement three times a week) the number of
colonised wounds increased. However the number of wounds colonized by P. aeruginosa
remained the same, leading the authors to suggest that either LDT not be used in the latter
case or the number of larvae applied be increased 10 fold and changed more frequently in
order to adequately break down biofilm.10 (Level of evidence 1c) In contrast, another RCT
found there was no difference between LDT and hydrogel in eradicating MRSA by the end of
the debridement period.11 (Level of evidence 1c)
A cohort study with comparable groups studied postoperative infection rates in patients who
had received pre-surgical LDT. The types of surgery planned included amputations, flaps,
split thickness skin grafts and primary closure of non-healing post-surgical wounds. In the ten
wounds debrided with LDT one to 17 days prior to surgery, debridement was effective and
there were no postoperative wound infections. However in the control group (19 wounds) six
(32%) developed postoperative clinically significant wound infections with subsequent
dehiscence (95% CI, 10%-54%; p<0.05).20 (Level of evidence 3c)
A cohort study with control group of 60 elderly, non-ambulatory patients with diabetic foot
ulcers and peripheral vascular disease found that in the case of clinical infection there was no
significant difference between the LDT group and the standard care control group (80%
versus 60%, p=0.09). However in the six months of follow-up the LDT group had
significantly more antibiotic-free days than the control group (81.9±30.3 versus 126.8±30.3
days; p=0.001).21 (Level of evidence 3c)
An observational study of 13 diabetic foot ulcers reported that the bacterial load of all ulcers
reduced sharply to below the 105 CFU per ml wound fluid threshold after the first LDT cycle.
22
(Level of evidence 3e)
CLINICAL CONSIDERATIONS
 Patient acceptance
A number of quantitative and qualitative studies have found that the vast majority of patients
accept LDT 4,12,13,15, 23, 24 (Levels of evidence 1c & 3) or even request the treatment.5 (Level
of evidence 3c) Two qualitative studies23, 24 identified a number of factors that influence
acceptance: duration or reoccurrence of chronic wounds and impact on quality of life, the
patient’s negative experience with other treatments, nurse-patient relationship, experience of
others and informed choices. A key influence in refusing LDT was the visual imagery that it
elicited, particularly in older women aged > 70 years.23 (Level of evidence 3) Findings in
two studies suggest that patient acceptance can be far better than that of health professionals,
who frequently disallowed or dissuaded their patients to receive LDT.13,15 (Levels of
evidence 3c & 3e)

 Suitability of patients.
Findings from a case series of 101 patients suggest that LDT results in poor outcomes for
patients with the following characteristics: older patients and patients with chronic limb
ischemia. Contraindications include open abdominal cavity wounds, pyoderma gangrenosum
in patients receiving immunosuppressive treatment and septic arthritis.25 (Level of evidence
4c)
 Cost.
Two cost effectiveness studies of LDT have been conducted. The first (N=12) calculated the
cost of nursing time and materials involved in LDT compared to hydrogel dressings. Larval
therapy was approximately half the cost of hydrogel treatment. (12) A more sophisticated
economic analysis involving cost effectiveness and cost utility (N= 267), also comparing
LDT with hydrogel found the two treatments were similar in costs and health benefits.26
(Level of evidence 4)
ADVERSE EFFECTS AND RISK MANAGEMENT
 Pain. Most studies have reported percentages of participants with discomfort or mild pain
ranging from 4% - 40%, with few requiring analgesia. Many had experienced prior pain
associated with their chronic wounds. (10, 13, 14, 16, 20) (Levels of evidence 1c, 3c, 3e)
One RCT however did find that the mean ulcer related pain scores for the LDT group
were about double those of the hydrogel group (p<0.001) for the 24 hours before removal
of first LDT treatment (mean VAS scores not reported). (11) (Level of evidence 1c) One
other study found the peak period for pain was when the larvae were approximately 30
hours old.20 (Level of evidence 3c)
Several studies reported that participants without neuropathy also reported crawling5 or
tickling24 sensations in the wound from the larvae but these were not of great concern.


Mild bleeding can occur with larval debridement therapy; however, it can be significant
in patients who take anticoagulant or anti-platelet medication and therefore must be
closely monitored. 27 (Level of evidence 4c)

CHARACTERISTICS OF THE EVIDENCE
This evidence summary is based on a structured search of the literature and selected evidence
based health care databases using the search terms wounds and larval therapy, maggot therapy.
The evidence in this summary is derived from:
 Two systematic reviews18, 19(Level 1b)
 Three randomized controlled trials10-12(Level 1c)
 Five observational studies with control groups5, 13, 14, 20, 21(Level 3c)
 Five observational studies with no controls2, 15-17, 22 (Level 3e)
 Economic study - cost effectiveness, and cost utility26 (Level 4)
 Mixed methods study - qualitative data report23(Level 3)
 Phenomenological study24(Level 3)
 One case series25(Level 4c)
 Four laboratory studies: in-vitro3,7,8, in-vivo6(Level 5c)
 Evidence summary (4 studies)27(various levels of evidence)
 Three overview articles 1, 4, 9 (various levels of evidence)

Related Evidence Summary
JBI 11561 Wound Management: Overview of Mechanical Debridement
JBI 11563 Wound Management: Overview of Chemical Debridement
BEST PRACTICE RECOMMENDATIONS
 There is good evidence that larval therapy is an effective means of debridement
(Grade A)
 There is good evidence that larval therapy promotes healing and can be more effective
than some conventional treatments (Grade A)
 There is some evidence that larval therapy can reduce bacterial burden but its effect is
limited against Pseudomonas (Grade B)
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