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Medical-Grade Honey for the Treatment of 
Extravasation-Induced Injuries in Preterm 
Neonates
A Case Series

Eleftherios Smaropoulos, MD, PhD; Niels A. J. Cremers, PhD

ABSTRACT
Introduction:   Preterm neonates often depend on peripheral intravenous administration of nutrition and medication. 
Since their skin is not fully developed and very vulnerable, extravasation injury is a risk. Medical-grade honey (MGH) pos-
sesses antimicrobial activity and stimulates wound healing; although its use in neonatal patients is limited.
Clinical Findings:  We present a case series of 7 preterm neonates (28-36 weeks of gestation) with extravasation injuries 
secondary to peripheral intravenous administration of total parental nutrition and medication.
Primary Diagnosis:  Extravasation injury following the unintentional leakage of total parenteral nutrition, and medication 
into the surrounding tissue. Signs of extravasation include local pain, erythema, burning, pruritus, and/or swelling.
Interventions:  All extravasation injuries were treated with daily cleaning and application of MGH. Some of the cases 
needed additional surgical intervention or assisted debridement.
Outcomes:  After treatment, all extravasation injury wounds presented with granulation tissue formation progressed to 
normal epithelialization and closed in 7 to 67 days (median: 32 days). Upon initial application, peripheral edema and inflam-
mation decreased. When present, necrotic tissue was effectively debrided, slough was removed, and no signs of infection 
were detected, irrespective of initial wound presentations. Cicatrization was minimal, and the full range of motion was 
preserved in all cases.
Practice Recommendations:  Continuous and thorough assessment of peripheral intravenous line placement for malpo-
sition, leaking, and signs of extravasation is needed for fast discovery and prevention of further damage.
Conclusion:  Medical-grade honey possesses antimicrobial, anti-inflammatory, and antioxidative activity, enhancing 
wound healing. Medical-grade honey was safe and effective for treating extravasation-induced injuries, independent of 
location and severity. We recommend MGH for treating extravasation wounds and consideration for other types of 
wounds.
Key Words:  extravasations, medical-grade honey, neonate, NICU, pediatrics, skin injuries, wounds
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Premature neonates are at risk of multiple com-
plications, which are negatively correlated 
with the gestational age at delivery.1 The 

immaturity of their gastrointestinal tract makes it 
hard to absorb nutrients necessary for growth by full 
enteral feeding and therefore often depend on 

parenteral feeding (total parenteral nutrition [TPN]) 
for which a peripheral intravenous (PIV) line needs 
to be placed. Placement of a PIV line is the most 
common procedure performed in the neonatal inten-
sive care unit (NICU).2 Extravasation is the uninten-
tional leaking of intravenous administered fluids, 
such as medication or nutrients, into the surround-
ing tissue, and may subsequently cause skin and soft 
tissue damage. These extravasation-induced injuries 
can result in severe ischemia, infection, necrosis, and 
pain, and in the long-term lead to scarring and con-
tractures and function loss.3,4 Because neonatal 
infants are not capable of verbally identifying or 
expressing pain, extravasation of infusion fluid may 
go undetected for a longer period of time, which 
exacerbates the tissue damage.3

The skin of a premature infant is immature in 
both structure and function and is at an increased 
risk of extravasations injuries and being more vul-
nerable at a younger gestational age.3,5,6 In preterm 
neonates, the skin has less tensile strength, and the 
antioxidant defense capacity that deals with oxida-
tive stress is immature as this normally matures dur-
ing the last weeks of pregnancy.5,7,8 In addition, there 
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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. 

Keywords: diabetic ulcers; antibiotic resistance; infections; medical-grade honey; complementary 
therapies 

 

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 
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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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heme oxygenase-1; SOD, superoxide dismutase; GSH, glutathione; VEGF, vascular endothelial growth factor; Ang1/2, angiopoietin-1/2; nrf-2, nuclear factor 
erythroid 2-related factor 2; PRDX1, peroxiredoxin 1; α-SMA, α-smooth muscle actin; MMPs, matrix metalloproteinases. 
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Introduction: The development of antibiotic resistance demands for novel complementary therapies for wound
care. We here present a case series on the use of medical grade honey (MGH) in pediatric wounds. We aim to
illustrate the specific antimicrobial and pro-healing activity of MGH and support its easy and safe use.
Methods: Four pediatric patients with wounds of different origin are discussed in this prospective observational
case series. All wounds were treated via monotherapy with daily MGH application.
Results and discussion: Wound covering with MGH prevents pathogen infiltration and has antimicrobial activity.
Moreover, MGH keeps the wound moist and possesses strong pro-healing effects, such as autolytic debridement
of non-vital tissue and restoration of vascular structures. The anti-inflammatory and anti-oxidative action of
MGH together with the supplemented vitamins C and E may inhibit scar formation.
Conclusion: MGH is safe and easily applicable and can be recommended in all kinds of wounds.

1. Introduction

Children are prone to injuries and wounds, as it is normal behavior
to explore and play in adventurous environments while inadequately
calculate the risks due to lack of experience.1 However not all wounds
are inflicted outside, and morbidities can also lead to wounds directly,
or be caused by medical or surgical intervention. The skin forms the
first line of defense against invading pathogens and infection.2 The
chance on infection depends on the wound size, type, and origin, and it
is obvious that proper wound care using antiseptic measurements are of
additive importance in the prevention and treatment of infections. The
development of antibiotic resistance raises the demand for novel com-
plementary therapies.3,4

Honey is used since ancient times and possesses antimicrobial and
wound healing activities.5–7 To assure the safety and efficacy of honey
for clinical application, medical grade honey (MGH) has been in-
troduced. MGH must be gamma-irradiated to kill dormant endospores,
must be free of contaminants, such as herbicides, pesticides, heavy
metals, and needs to follow strict quality, processing and storage
standards and regulations. MGH has multiple physicochemical prop-
erties that act antimicrobial and therefore has less risk for the devel-
opment of antimicrobial resistance.4 The acidic pH, the osmotic effect
caused by the high sugar content, and the release of hydrogen peroxide

after the enzymatic breakdown of glucose, act antimicrobial.8–10 Other
antibacterial effects of honey may be attributed to the presence of an-
tibacterial substances such as propolis, methylglyoxal and bee defensin-
1.4–6,9–11 The application of MGH to a wound shield a wound from
invading pathogens and prevents infection. Besides these effects on the
prevention and treatment of infections, honey also has strong pro-
healing properties. MGH keeps the wound moisturized, has anti-in-
flammatory and anti-oxidative effects and induces angiogenesis and re-
epithelialization.9,12–14 The protective propolis and chrysin in the
honey may further enhance wound healing.15,16 MGH has demon-
strated the successful application in a wide variety of wounds, such as
traumatic injuries, burns, hematomas, pressure ulcers, diabetic foot
ulcers, full and partial thickness wounds, lacerations and skin
tears.9,12–14,17,18

Despite these characteristics, honey is seen as a last resort, espe-
cially in young children being afraid to get botulism, as unsterilized
honey can cause botulism. However, this fear is unfounded as MGH is
always sterilized using gamma irradiation which kills all spores of
Clostridium botulinum.19 We argue that MGH should be used more often
as a go-to product, also in less complex wounds. Therefore, we here
present multiple cases of different etiology to address the specific as-
pects of MGH on wound healing and to support its efficacy, safety and
easy use on an outpatient basis.

https://doi.org/10.1016/j.ctim.2019.05.014
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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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