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Maggot therapy for chronic ulcer: A
retrospective cohort and a meta-analysis
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Summary Background/Objective: Maggot wound therapy (MWT) has been used in various
wounds including diabetic foot ulcers, venous leg ulcers, pressure ulcers, and acute surgical
wounds. However, the efficacy of MWT therapy has been controversial. We therefore conduct-
ed a cohort study and a meta-analysis to assess MWT effects.
Methods: A retrospective cohort study was performed in diabetic foot ulcer (DFU) patients who
were treated with MWT or conventional wound therapy (CWT) in Thailand. The Kaplan-Meier
curve was applied to estimate the healing probability. A meta-analysis was performed to pool
our study with four previous cohort studies identified from Medline and Scopus.
Results: The estimated incidence of wound healing was 5.7/100 (95% CI: 4.49, 7.32) patients-
week, and the median time to healing was 14 weeks. The hazard ratio (HR) of wound healing
was 7.87 times significantly higher in the MWT than the CWT (p < 0.001) after adjusting for
duration and size of ulcers, ankle brachial index (ABI), and glycated hemoglobin (HbA1c).
Meta-analysis was applied and suggested that the treatment effects were moderately hetero-
geneous {Chi-square Z 6.18 [degrees of freedom (d.f.) Z 4]; p Z 0.186; I2 Z 35.2%}, with the
pooled risk ratio (RR) of 1.77 [95% confidence intervals (CI) Z 1.01, 3.11], i.e., the chance of
wound healing was 20% significantly higher with MWT than CWT. The average costs of

Conflicts of interest: The authors declare that they have no financial or non-financial conflicts of interest related to the subject matter
or materials discussed in the manuscript.
* Corresponding author. Section for Clinical Epidemiology and Biostatistics, Faculty of Medicine, Ramathibodi Hospital, Mahidol University,

270 Rama VI Road, Bangkok 10400, Thailand.
E-mail address: ammarin.tha@mahidol.ac.th (A. Thakkinstian).

1015-9584/$36 Copyright ª 2013, Asian Surgical Association. Published by Elsevier Taiwan LLC. All rights reserved.
http://dx.doi.org/10.1016/j.asjsur.2013.09.005

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.e-asianjournalsurgery.com

Asian Journal of Surgery (2014) 37, 138e147

mailto:ammarin.tha@mahidol.ac.th
http://crossmark.crossref.org/dialog/?doi=10.1016/j.asjsur.2013.09.005&domain=pdf
http://dx.doi.org/10.1016/j.asjsur.2013.09.005
www.sciencedirect.com/science/journal/10159584
http://www.e-asianjournalsurgery.com
http://dx.doi.org/10.1016/j.asjsur.2013.09.005
http://dx.doi.org/10.1016/j.asjsur.2013.09.005


treatment in patients with DFU were lower in the MWT group than in the CWT group, with me-
dians of US$292.82 and US$490, respectively.
Conclusion: Our evidence suggests that MWT is significantly better for wound healing and more
cost-effective than CWT. An updated meta-analysis or large scale randomized controlled trial
(RCT) is required to confirm this effect.
Copyright ª 2013, Asian Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.

1. Background

One of the important aspects of wound management,
especially in intractable wounds, is removal of necrotic
tissue, which is known as debridement. The use of maggots
for this purpose has been claimed to be an efficacious
method,1,2 that stimulates wound healing,3,4 reduces the
bacterial load,5 and eradicates methicillin resistant
Staphylococcus aureus in vitro.6,7 Maggot wound therapy
(MWT) has been applied in various settings, e.g., diabetic
foot ulcers (DFU),8,9 peripheral arterial diseases,10 venous
leg ulcers,11 pressure ulcers,12 and acute surgical
wounds.13,14

The use of MWT is increasing as a reflection of the
increasing acceptance since approval by the Food and Drug
Administration. The recent enthusiasm for MWT is sup-
ported and calls for public attention. However, the results
of MWT treatment are still controversial.10 A randomized
controlled trial (RCT)15 could not demonstrate differences
in the rate of wound healing and healing time between
MWT and standard treatment in venous leg ulcers, although
MWT did reduce the time to debridement by approximately
2 days, but with significantly higher pain scores. The cost-
effectiveness of MWT has been reported in some studies
with conflicting results3e5; MWT was initially shown to have
lower costs of treatment and require fewer visits, but these
could not be confirmed in a recent RCT study.16

We, therefore, performed a retrospective cohort study
and follow-up meta-analysis of comparative studies to
evaluate wound healing outcomes with MWT compared with
conventional wound therapy (CWT).

2. Materials and methods

2.1. Cohort study

A retrospective cohort study was performed by reviewing
the medical records of diabetic DFU patients who were
treated at Bang Yai Hospital, Nonthaburi Province, Thailand
from January 2008 to December 2009. Bang Yai hospital is a
30-bed hospital that provides primary care services. Pa-
tients who met the following criteria were included in the
study: (1) presence of a single wound of the foot; (2) ability
to walk without the use of a wheelchair or other assistive
device; (3) data were available for at least 6 months of
follow-up; and (4) no gangrenous wounds, necrotizing fas-
ciitis, abscess, or osteomyelitis present. Patients were
assigned by physicians who were well trained in chronic

wound care, to receive MWT or CWT at the out-patient
clinic or in-patient wards, based on physician judgment.

Maggots were prepared by Biomonde Thailand Co. Ltd.,
Bangkok, Thailand using a standard biological room. Briefly,
adult flies were kept in a temperature-controlled room
(25 �C) with constant light, air, and humidity (33%). After
oviposition was documented, the eggs were transferred to a
clean room and they were fed with sheep blood agar until
they reached the post-feeding stage.17,18 Then, maggots
were applied to the wounds in a bio-bag, with an average of
eight maggots/cm2 of wound surface.19 The wound was
covered with wet light gauze, and the entire foot was
loosely bandaged. The median number of applications of
maggots was 8.25 [standard deviation (SD) Z 5e13] times/
patient. For the control group, the wound was dressed with
normal saline or hydrogel and debridement was performed
as judged by the treating physician. The wounds were
debrided with a median of 8.79 (SDZ 5e14) times/patient.
The wound was evaluated once/week by nurse practi-
tioners and evaluated using digital photographic images.
Patients were classified as having wound healing if their
wounds had � 95% complete epithelial covering in the
absence of a scab, and the wounds were suitable for split
skin grafting, flap coverage, or self-healing.20 Healing time
was defined as the time from treatment initiation to wound
healing. Patients were followed up from treatment initia-
tion until the end of December 2009. The study was
approved by the Institutional Review Board prior to con-
ducting the study and all participants had given informed
consent.

3. Meta-analysis

Studies were identified using PubMed and Scopus search
engines from January 1946 to September 15, 2011. The
search strategy is described in Appendix 1.

3.1. Inclusion criteria

Comparative studies of MWT and CWT were included in the
review if they met with the following criteria: patients aged
� 18 years and compared wound healing rate or wound
healing time between groups. The reference lists of all
relevant studies were also reviewed. If studies were
duplicated, the one with the most complete data was
chosen. For studies which reported insufficient data, the
corresponding authors were contacted and invited to pro-
vide more information. Two attempts were made to contact
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