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A B S T R A C T   

Hospital-acquired infections and treatment-related wound complications constitute a tremendous burden for the 
health care system, particularly given the serious increase in multidrug resistant pathogens. Imagine that a large 
part of nosocomial infections can be prevented using a simple treatment. In this respect, honey is used mainly in 
topical cutaneous wound care because of its potent broad-spectrum antibacterial and wound healing activities. 
However, therapeutic use outside this scope has been limited. The current review provides an in-depth view of 
studies using honey outside the conventional wound care indications. Non-conventional routes of honey appli-
cation include subcutaneous, intra-socket, abdominal, and oral administration in novel indications, such as post 
colon surgery, mucositis, and tooth extraction. Honey consistently demonstrates beneficial therapeutic activities 
in these novel applications, orchestrating antimicrobial and prophylactic activity, reducing inflammation and 
wound dehiscence, and inducing healing, epithelialization, and analgesic activity. Several molecular mechanisms 
are responsible for these beneficial clinical effects of honey during the course of wound healing. Pro- 
inflammatory effects of honey, such as induction of iNOS, IL-1β, and COX-2, are mediated by TLR4 signaling. 
In contrast, honey’s anti-inflammatory actions and flavonoids induce anti-inflammatory and antioxidant path-
ways by inducing NRF2 target genes, including HO-1 and PRDX1. The molecular and biochemical pathways 
activated by honey during the different phases of wound healing are also discussed in more detail in this review. 
Variation between different honey origins exists, and therefore standardized medical-grade honey may offer an 
optimized and safe treatment. Honey is a valuable alternative to conventional antimicrobial and anti- 
inflammatory therapies that can strongly reduce nosocomial infections.   

Treatment-related infections continue to contribute to morbidity 
and mortality; multi-resistant pathogens are on the rise 

Getting a baby was a risky business in the 19th century. Remarkably, 
the odds of getting childbirth fever and dying of sepsis as a mother was 
20 times higher when treated by a physician instead of a midwife. 
Physicians, first doing autopsies on mothers that had deceased, were 
next performing childbirth. Semmelweis demonstrated that post-partem 
infections “childbed fever”, and subsequently the death of these mothers 

significantly decreased when these physicians simply washed their 
hands with calcium hypochlorite before obstetric procedures. Although 
this reduced mortality from 20% to 2%, the conservative physicians 
could not believe that they were the cause of death. Only when the 
“germ theory” of Pasteur became known and Koch linked Bacillus 
anthracis to anthrax, the theories of Semmelweis were proven to be 
correct, and he was posthumously praised (Noakes et al., 2008). 

Nowadays, hospital-acquired (nosocomial) infections, such as sur-
gical site infections (SSI), still form an enormous burden on human 
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Abstract: Diabetic ulcers are at risk of becoming chronic and infected, as diabetics have hampered 
vascular structures, limiting oxygen and nutrient supply. These wounds can lead to pain, malodor, 
functional problems, and amputation. The current rise in antibiotic resistance demands for 
complementary therapies. Medical-grade honey (MGH) forms an attractive option because of its 
antimicrobial and pro-healing properties. We aim to show the beneficial effects of MGH in infected 
diabetic ulcers. We present six patients with infected diabetic ulcers, of which some were at risk of 
(further) amputation. Previous treatments with antibiotics, silver and alginate dressings, surgical 
closure, and maggot therapy were ineffective; therefore, the treatment was switched to the 
application of MGH. MGH therapy typically reduced the malodor in a couple of days and controlled 
infection within 2–3 weeks. MGH also enhanced wound healing by promoting granulation tissue 
formation, angiogenesis, and re-epithelialization, by decreasing inflammatory and oxidative stress 
and providing nutrients. Together, wound healing was enhanced, and the patient’s quality of life 
improved. MGH is safe and cost-effective for treating complicated diabetic wounds with (antibiotic-
resistant) infections and at risk of amputation. MGH forms a promising alternative or 
complementary therapy to replace antibiotics for treating locally infected wounds. 
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1. Introduction 

The prevalence of diabetes mellitus (DM) strongly increased over the last few decades [1]. In 
2000, the prevalence was estimated to be 171 million, while this number increased to 451 million in 
2017 [1,2]. The latter number already exceeds the predictions from 2004, in which 336 million people 
were predicted to be affected by 2030 [2]. Recent estimations predict a prevalence of 693 million by 
2045 [1]. The comorbidities accompanying DM are serious life-threatening health problems that 
contribute to higher healthcare costs, reduced quality of life for the patient, and higher mortality rates 
[3]. A common complication is diabetic foot ulcers (DFU), with one-quarter of all diabetics developing 

Miele per uso
medico potenziato
Per tutte le ferite,
in tutte le fasi

È stata potenziata la guarigione
della ferita e migliorata la qualità
di vita dei pazienti

Una preziosa alternativa alle
terapie antimicrobiche e
antinfiammatorie convenzionali

Sicuro, facile da applicare, e
che può essere raccomandato
in tutti i tipi di ferite

L-Mesitran Ointment
Unguento antibatterico con il 48% di
MGH, integrato con vitamine C ed E, e oli
essenziali. Indicato per la rimozione di
tessuti e detriti necrotici.

L-Mesitran Soft
Gel antibatterico con il 40% di MGH,
integrato con vitamine C ed E. Per tutte le
ferite, superficiali e profonde.

L-Mesitran Tulle
Medicazione antibatterica rivestita con L-
Mesitran Soft Per le ferite superficiali con
essudati da nulli a moderati.

L-Mesitran Foam
Medicazione in schiuma poliuretanica
antibatterica rivestita con L-Mesitran Soft.
Per le ferite con essudato da moderato a
forte o come strato imbottito protettivo.
Capace di assorbire e trattenere livelli
elevati di essudato.

L-Mesitran Hydro
Medicazione antibatterica idroattiva con il
30% di MGH. Per le ferite superficiali.
Capace di assorbire una quantità di fluidi
nove volte superiore al proprio peso. Va
fissata con un bendaggio o con nastro
adesivo.

L-Mesitran Border
Medicazione antibatterica idroattiva con il
30% di MGH. Per le ferite superficiali.
Capace di assorbire una quantità di fluidi
nove volte superiore al proprio peso. Va
fissata con un bendaggio o con nastro
adesivo.

L-Mesitran Active
Medicazione antibatterica idroattiva con il
30% di MGH e bordo adesivo. Per le ferite
superficiali. Auto-aderente, può essere
usata sotto la doccia o nuotando.
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Ferita infetta da P. aeruginosa in un
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obesità patogena è stato sottoposto a chirurgia di
diversione biliopancreatica con conservazione del
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della ferita
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Lesione del braccio di un neonato
Un bambino prematuro ha riportato una lesione del
braccio (enterocolite necrotizzante) causata dal
malposizionamento delle linee per fluidoterapia. È
stata sottoposta a chirurgia per alleviare la pressione,
seguita dal trattamento con L-Mesitran Soft, ottenendo
una guarigione sicura ed efficace.

Ulcera del piede diabetico
Un paziente diabetico di 94 anni con ulcera da
decubito del calcagno è stato sottoposto a
sbrigliamento chirurgico seguito dal trattamento con L-
Mesitran Soft e L-Mesitran Tulle. Il trattamento ha
determinato la completa guarigione dell'ulcera da
decubito del calcagno.
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