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Leishmaniasis is a worldwide vector-borne disease. The Cutaneous form of this 

disease leaves chronic wounds on the patient's skin. The purpose of this study was to 

treat cutaneous leishmaniasis woundsusing Lucilia serricata larvae. Leishman’s body 

was confirmed and Leishmania major was identified using PCR test in the samples of 

three patients in health center of Andimeshk County, southwest Iran during 2019-

2020. The patients signed an informed consent form to receive maggot therapy. Five 

to ten sterile 1st instar larva of L. serricata per cm2 wound were inserted directly on 

the wounds in 48-hours intervals and bandaged with sterile saline gauze. Cutaneous 

leishmaniasis wounds were free of purulent secretion within 9-12 days. After 30- 45 

days of treatment; the wounds were healed entirely without leaving scar tissues. The 

results showed larvae of L. sericata can significantly improve wound healing rate but 

it is recommended to evaluate this biotherapy method in more patients. 
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Introduction

Leishmaniasis as a vector-borne disease is one of the 

worldwide zoonotic diseases caused by a variety of 

intracellular protozoan parasites that target mammalian 

macrophages and are transmitted by different species 

of Phlebotomus and Lutzomyia sand flies (1-2). The 

disease has three clinical forms including cutaneous, 

mucocutaneous and visceral forms. It was reported 

from 98 countries on four continents. Coetaneous 

leishmaniasis (CL) and visceral leishmaniasis (VL), 

the two common forms of the disease, are endemic in 

92 and 83 countries according to a WHO report in 

2018. The prevalence and the incidence rates of CL are 

12 million and 1-1.5 million respectively and indices 

rate of VL is 0.5 million (1).  

Cutaneous leishmaniasis is commonly seen in Iran, and 

Khuzestan Province is an endemic area for zoonotic 

cutaneous leishmaniasis (ZCL) (3).  Leishmania tropica 

and L. major are etiological agents of CL, and infection 

causes skin sores. At first, papules or nodules usually 

appear on the body especially on the face, hands and feet 

that are exposed to female sandfly bites. The sores may 

end up as infectious ulcers and they leave permanent scars 

after healing (4-6). The first-line drugs for treating 

cutaneous leishmaniasis are pentavalent antimonials 

[sodium stibogluconate (pentostam) or meglumine 

antimoniate (glucantime)]. Currently, for some reasons, 

such as inadequate effectiveness of the common drugs, 

the lack of patient accompanying in completing the 

treatment period, and the problems of providing drugs for 
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the governments, finding more effective, cost-effective 

and safer treatment alternative is considered as a serious 

necessity (4,7). 

The Use of sterile fly maggots for the treatment of 

chronic wounds is named maggot debridement therapy 

(MDT). The most common species has been used in MDT 

so far is Lucilia serricata (Calliphoridae). These fly larvae 

secrete proteolytic enzymes, antibacterial secretions, and 

some substances that stimulate granulation in necrotic 

tissues when they pass from the 2nd stage to the 3rd stage. 

These secretions lyse, kill or inhibit the bacteria, thus 

disinfecting the lesions. As a standard, applying sterile fly 

larvae at a density of five to eight per cm2 to the wound is 

recommended (8). 

Recent studies have shown the effectiveness of 

maggot therapy in wound healing on animal and human 

hosts (2, 4-10). The purpose of this study was to treat 

human cutaneous leishmaniasis wound using L. 

serricata maggot. 

Ethical issues : 

This project confirmed in the Ethical Committee of 

Ahvaz Jundishapur University of Medical Sciences and 

received cod number IRAJUMS.REC.1398.767. 

Furthermore, informed consents designed by the 

university were signed by all patients that took part in 

the project. In the all cases,  leishman body was 

confirmed in Pathobiology sample and determined as 

L. major using PCR. 
 

Case Reports 

Case 1: A 52-year-old man with a 2.5 cm diameter 

infectious wound on his right forearm was referred to the 

health center of Andimeshk County, southwest Iran in 

June 2019. He was a rancher. Leishmania body was 

confirmed in his Pathobiology sample and determined as 

Leishmania major using the PCR test. The patient was 

informed about the treatments and signed an informed 

consent form to receive maggot therapy. Ten sterile 1st 

instar larva of Lucilia serricata were inserted directly on 

the wound and then bandaged with saline moistened 

gauze based on MDT protocol (8) in two 48-hour cycles. 

After the second larval application, the wound was free of 

purulent secretion, and symptoms of healing appeared. 

Fly maggot had grown from 2-3 mm to 10-12 mm in size 

during the treatment. The patient’s wound was treated 

within nine days. The location of the lesion was 

completely healed without leaving scar tissues 45 days 

after treatment (Figure 1).

 

 

Figure 1: Before maggot therapy, B) During maggot therapy, C) Immediately after removing the second maggot dressing, D) 

Two weeks later, E) After one month, D) After 45 days 

 

Case 2: A 23- years-old solder with a 2 cm diameter 

infectious wound on his left forearm was referred to the 

health center of Andimeshk County in September 2019.  
Leishmania body was confirmed in Pathobiology 

sample and determined as L. major using PCR. The 

patient signed an informed consent form to receive 

maggot therapy. Ten sterile 1st instar larva of L. serricata 

were placed directly on the wound in three 48-hour 

intervals. The wound was bandaged with saline sterile 

gauze after each larval insertion. After 48 h, the wound 

bandage was removed, and the maggots were then 

extracted from the wound with sterile forceps. During 
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the maggot therapy, the patient suffered from mild pain, 

which was prescribed by a mild painkiller by the 

physician. After the third larval application, the wound 

was free of purulent secretion, and symptoms of healing 

appeared. The patient’s wound was treated in 12 days. 

He was followed up for 30 days to complete the healing 

of the wound without leaving scar tissues. 

Case 3: A 16-years old girl with five wounds on her 

right forearm was referred to the health center of 

Andimeshk County in August 2019. She was a student 

and lived in the city. The maximum diameter of her 

wounds was 0.5 cm, and the wounds were close together. 

Leishmania body was confirmed in the Pathobiology 

sample and determined as L. major using the PCR test. 

The patient signed an informed consent form to receive 

maggot therapy. Approximately 10–15 maggots were 

carefully inserted in the center wound with sterile forceps 

and gauze moistened with saline was applied on top of the 

maggots. Ten sterile 1st instar larva of L. serricata were 

placed directly on the wound in three 48-hour intervals. In 

this case, the larvae were placed on open wounds, but all 

five wounds were bandaged with sterile saline gauze. 

Interestingly, the larva attacked all the wounds and 

evacuated them from purulent secretion. During the 

treatment, the patient suffered from mild pain, which was 

prescribed by a mild painkiller by the physician. The 

wounds were treated after nine days and completely 

healed without leaving scar tissues in at 45 days. 

 

Discussion 

Insects and their derived products including fly maggot, 

honey bee, and its derivatives (honey, royal jelly, propolis, 

venom), cantharidin, and ant's venom have been widely 

used in human healing worldwide since ancient times 

(11). The use of fly larvae to debride necrotic tissue 

undergoing maggot therapy or biosurgery is going back to 

human civilization. The maggots have been used to heal 

chronic and post-surgical wounds such as diabetic 

wounds, pressure lesions, superficial infectious tumors, 

and any infectious wounds or lesions  (12). The mean 

duration treatment of CL with Glucantime was assessed 

6.8±1.7 weeks (4). The results of this study were 

remarkable, and the CL wound healing in MT was faster 

than routine therapies. The infectious wound was wholly 

treated by applying two series of 10 first instar larvae of 

L. serricata during 9-12 days, and it left no scar tissue in 

two months after treatment.  

Polat et al. (2016) treated 29 patients with Glucantime-

resistant/tolerant cutaneous leishmaniasis wounds with L. 

sericata larvae and its larval secretions efficiently without 

leaving any scare tissues. Additionally, after 1-2 months 

of treatment, Leishmania spp. was not detected in their 

patient's samples using PCR. This study confirms our 

results (4).  

Other studies on the use of maggot therapy in the 

treatment of cutaneous leishmaniasis wounds have been 

limited to laboratory studies on animal hosts (2,5-7, 9-10). 

All of which confirms the notable therapeutic effect of this 

biosurgery method in the treatment of cutaneous 

leishmaniasis ulcers.  

The efficacy of this method in the treatment of widely 

infectious wounds such as pressure wounds, diabetes, and 

contagious tumors has been proven previously (8, 15-16).   

Mirabzadeh et al. (2017) treated diabetic foot ulcers using 

maggot therapy in 28 patients. They reported MT as an 

advanced and accepted wound healing method (16). 

 

Conclusion 

Maggot debridement therapy is a part of the larger 

branch of medicine called biomedicine, in which living 

organisms such as leeches, bees, or fly larva are used 

directly for treatment. Our result showed that in all 3 

cases, the wounds healed without leaving scar tissue at 30-

45 days but it is recommended to evaluate this biotherapy 

method in more patients. 
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