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Abstract
Polythene is the most common plastic. The annual global production is around 80 million tones. It’s
Ecthyma gangrenosum (EG) is an uncommon skin infection caused most commonly by Pseudomonas
aeruginosa. It is characterized by a macule that rapidly changes into a gangrenous ulcer with a black
eschar surrounded by erythema. We report a case of EG in a previously healthy woman treated with
intracutaneous injection and topical gel of Wharton’s Jelly-derived MSCs (SWj-MSCs) secretome that
showed a significant result in the wound healing process, and the patient was satisfied with the results.
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Introduction
Ecthyma gangrenosum (EG) is a skin infection caused by microorganisms such as bacteria
(Pseudomonas aeruginosa, Staphylococcus aureus, Group A Streptococcus, Escherichia
coli, Klebsiella pneumoniae, Serratia marcescens and Aeromonas hydrophila) and fungi
(Candida albicans) but most commonly by Pseudomonas aeruginosa [1, 2]. EG usually targets
immunocompromised subject's body parts such as on the anogenital area, buttocks,
extremities, abdomen, axillae, and rarely on the face. Despite this, it has the potential to
affect previously healthy subjects [3]. The mortality rate varies between 35% and 90%,
depending on the severity of the underlying sepsis, which can be as low as 15% in subjects
without bacteremia. Septic shock, neutropenia, resistant microorganisms, and inadequate or
delayed antibiotic treatment are all associated with increased mortality [2, 4]. Antibiotics such
as third and fourth-generation cephalosporins, broad-spectrum penicillins, β-lactam
antibiotics, and aminoglycocides can be used for EG treatment. Surgical debridement may be
necessary to prevent further spread of infection for necrotic tissue and drainage of localized
abscesses [1, 2, 5]. The secretome is a product secreted by MSCs that contains a variety of
growth factors, cytokines, and chemokines that aid in the re-epithelialization,
immunomodulation, angiogenesis, and ECM remodeling processes, thereby accelerating
wound healing. This case report discusses the potential benefit of treating ecthyma
gangrenosum with secretome. The secretome is used in conjunction with other therapies to
support in wound healing [6].
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Case Report
A 37-year-old woman presented with a 3-day history of a black wound on her left thigh near
her groin. Initially, it looked like a red papule that was neither itchy nor painful. In 24 hours,
this red papule turned blackish and increased in size. The patient had no history of immune
system disorders and was not taking immunosuppressive drugs. On examination, the patient
was hemodynamically stable, and there was no fever. On the dermatological examination on
the left thigh, a necrotic ulcer covered with black eschar, measuring 17x7 cm, with a
hyperemic edge, was found (fig.1). The patient was initially given intravenous thirdgeneration cephalosporin for broad-spectrum coverage. The lesion was cleaned with NaCl,
followed by applying topical antibiotics. Twelve days later, the black eschar became hard,
and the erythema became less (fig. 2A). The patient consented to surgical debridement.
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After that, the secretome of Wharton’s Jelly-derived MSCs
(SWj-MSCs) was injected intracutaneously of the lesion (fig
2B). The patient also was given SWj-MSCs gel to be
applied daily by herself at home. After two days, the patient
came back to control; tissue regeneration and repair process
had occurred. The lesion looked clean as the vessel
contracted and the leaked blood coagulated (fig. 3). Sixteen

days after the intervention, the formation of granulation
tissue has appeared (fig. 4). Two weeks later, the lesion has
got smaller in size, and granulation tissue was perfectly
formed (fig. 5). The lesion had been getting better since then
(fig.6), and one month later, it became a closed wound
accompanied by scarring (fig. 7). The patient was very
satisfied with the result.

Fig 1: A necrotic ulcer covered with black eschar, measuring 17x7 cm, with a hyperemic edge

Fig 2A: Day 12. Before Debridement

Fig 2B: After debridement, the wound was injected intracutaneously with secretome of Wharton’s Jelly-derived MSCs (SWj-MSCs)
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Fig 3: Two days after intervention: The lesion looked clean as the vessel contracted and the leaked blood coagulated.

Fig 4: Sixteen days after the interventions: Formation of granulation tissue has appeared.

Fig 5: Thirty days after the intervention: The lesion has got smaller in size, and granulation tissue was perfectly formed.
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Fig 6: Fifty days after the intervention

Fig 7: One month later, the patient came to control. The wound has closed and was accompanied by scarring

Discussion
Ecthyma gangrenosum (EG) is a rare type of skin infection
that is most frequently caused by Pseudomonas aeruginosa.
EG manifests clinically as a painless, erythematous macule
that progresses to form a papule, pustule, nodule, or bulla. It
develops to a gangrenous ulcer with a black eschar
surrounded by erythema within 12 hours [7]. There have
been two distinct forms of EG described. Bacteria spread
hematogenously and infect the media and adventitia of
blood vessels in the classic bacteremic form. Ischemic
necrosis of the surrounding skin occurs as a result of
perivascular invasion. In the second nonbacteremic form,
the lesions occur at the site of direct inoculation into the
skin. Pseudomonas aeruginosa produces protease, elastase,
phospholipase C, and exotoxin A that are responsible for the
direct tissue and vessel destruction leading to ulcerative
lesions [5, 8, 9].
Mesenchymal Stem Cells (MSCs) are one type of stem cells
that can differentiate into a variety of tissue-specific cell

types. Due to the proliferative and regenerative capabilities
of stem cells, they are currently an effective alternative
therapy for skin diseases. MSCs can be isolated from a
variety of tissue types, including bone marrow, adipose
tissue, skeletal muscle, dental pulp, amniotic membrane,
amniotic fluid, and umbilical cord [10, 11].
MSCs contribute to the cutaneous wound healing process by
expediting wound closure, accelerating re-epithelialization,
improving tissue granulation, inducing angiogenesis,
reducing inflammation, and increasing ECM remodeling.
These beneficial effects are apparently mediated by
paracrine signaling. Certain cells, such as epithelial cells,
endothelial cells, keratinocytes, and fibroblasts, respond to
MSC paracrine signaling. MSC paracrine signaling controls
a variety of cellular responses to environmental changes,
including cell survival, proliferation, migration, and gene
expression, via the secretion of bioactive molecules such as
cytokines, chemokines, and growth factors, collectively
referred to as secretome. (Fig. 8) [12–14].
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Fig 8: The effect of secretome produced by MSC in wound healing process. [13]

The secretome is present in the medium used to culture the
stem cells; this medium is referred to as conditioned
medium (CM). Secretome has several advantages over stem
cells in terms of processing, storing, packaging, and
transportation. Numerous studies have shown that MSC-CM
contains growth factors that aid in the regeneration of
damaged organ tissues, with a particular emphasis on
proliferation, most notably epidermal growth factor (EGF),
basic fibroblast growth factor (bFGF), and hepatocyte
growth factor (HGF). It has been demonstrated that it
accelerates wound healing by increasing the proliferation
and migration of preexisting skin cells through PI3K / Akt
or FAK-ERK1/2 signaling. In addition, proangiogenic
proteins that contribute to angiogenesis are also found, such
as Vascular Endothelial Growth Factor (VEGF), PlateletDerived Growth Factor (PDGF), Angiopoietin-1 (Ang-1),
Ang-2, angiostatin, CXCL16, granulocyte-macrophage
colony-stimulating factor (GM-CSF), monocyte chemotactic
protein-1 (MCP-1), matrix metalloproteinase (MMP)-8 and
MMP-9. Besides that, the secretome contains antiinflammatory cytokines (Transforming Growth Factor-Beta
1(TGF-1), Interleukin-6 (IL-6), IL-10, IL-27, IL-17E, IL13, and IL-12p70, as well as pro-inflammatory cytokines
(IL-1, IL-8 / CXCL-8, and IL-9) that also make a
significant contribution to wound healing [6, 13, 15].
Antimicrobial effect can be achieved by secreting
antimicrobial peptides (AMPs) and expressing molecules
such as 3-dioxygenase (IDO), indoleamine-2, and
interleukin (IL)-17. MSC have been shown in several
studies to be capable of directly killing certain bacteria,
including Pseudomonas aeruginosa, Klebsiella pneumoniae,
Staphylococcus aureus, and Escherichia coli. By interfering
with the integrity of the bacterial cell membrane or by

enhancing chemotaxis and chemokine induction, the
mechanisms are outlined below. Cathelicidin LL-37,
human-defensin 2 (hBD-2), hepcidin, and lipocalin 2 are all
AMPs expressed by human MSCs (Lcn2). AMP is one of
the critical components produced by MSCs that aid in the
control or elimination of bacterial infection and the
regulation of inflammatory responses [16–18].
Wharton's Jelly-derived MSCs (Wj-MSCs), one of the MSC
sources derived from the umbilical cord, are considered to
be more beneficial than adult mesenchymal stem cells.
Without using an invasive method or additional surgery,
Wj-MSCs are isolated from extraembryonic tissues
discarded following delivery. Due to their nontumorigenicity and immunomodulatory properties, they can
be allotransplanted without rejection to regenerate organs
such as the liver, bone, fat, heart, cartilage, neural, pancreas,
blood vessels, and skin components [11, 19].
Wj-MSCs release anti-inflammatory, proangiogenic, and
other molecules that can promote wound healing, such as
IL-10, TGF-β, Prostaglandin E2 (PGE2), IDO, and TNFαstimulated gene-6 (TSG-6), VEGF, bFGF, IL-6, PDGF,
Placental Growth Factor (PlGF), Ang-1, MCP-1, and HGF
[11, 20]
.
According to several studies, Wj-MSCs increase reepithelialization, fibroblast proliferation, neovascularization,
and collagen deposition, all of which can accelerate wound
closure. Wj-MSCs can be used as an alternative therapy
option in wound healing to stimulate wound repair [11, 21].
Conclusion
Echtyma gangrenosum is a skin disease that begins as an
erythematous macule and rapidly progresses to a
gangrenous ulcer with a black eschar surrounded by
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erythema. Due to its proliferative and regenerative
potentials, as well as its strong antimicrobial effect,
Secretom of Warthon Jelly Mesechymal Stem cell therapy
may be an alternative therapy for EG. A case of EG in a
previously healthy woman treated with intracutaneous
injection and topical gel of Wharton's Jelly-derived MSCs
(Wj-MSCs) secretome demonstrated a significant
improvement in the wound healing process, and the patient
was satisfied with the results.
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