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Skin necrosis after intradermal injection of lyophilized
exosome: A case report and a review of the literature
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exosomes. Multiple injections of an exosome product were administered to treat

several dark red bumps. Three days after injection, the lesions transformed into
palpable, painful, non-blanchable purplish papules and nodules, accompanied by
central, tiny crusted erosions. The residual product was injected into the upper arm
using an intradermal method. Similar lesions also appeared, and a skin biopsy showed
necrotic keratinocytes, leukocytoclastic vasculitis, and eccrine necrosis.

Results: There are few reports available regarding complications, especially those
related to intradermal exosomes. These complications include multiple foreign-
body granulomatous reactions at the injection sites. In our case, oral prednisolone
was administered for a duration of 7 days. After the treatment, the lesions exhibited
notable improvement, eventually leaving post-inflammatory hyperpigmentation.
Conclusion: Utilizing exosomes through unapproved methods should be avoided due

to the possibility of adverse reactions that could cause aesthetic issues.

KEYWORDS
eccrine necrosis, exosome, intradermal, skin necrosis, vasculopathy

1 | INTRODUCTION bone marrow, umbilical cord blood, and adipose tissue.> These

vesicles are adorned with diverse surface proteins and encapsu-
Exosomes, which are lipid bilayer vesicles ranging in size from late a range of biologically active cargo, including proteins, DNA,
30 to 150nm, play a crucial role in intercellular communication. messenger RNA, microRNA, metabolites, and lipids.?™* They have
A major source of exosomes is mesenchymal stem cells, found in gained increasing attention among researchers in various fields,
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including dermatology and regenerative medicine.”” The studies
assessing the safety and efficacy of exosome treatments include
chronic ulcers, wound healing, dystrophic epidermolysis bullosa,
inflammatory skin disorders (e.g., psoriasis, atopic dermatitis, li-
chen planus, bullous pemphigoid, psoriasis, systemic lupus ery-
thematosus, etc.), age spots, acne, and cutaneous malignancies.
According to anti-aging benefits, the exosomes have the potential
to augment the effectiveness of other active components, includ-
ing hyaluronic acid, peptides, and antioxidants. This mechanism
operates by reducing the presence of reactive oxygen species and
TNF-alpha, while simultaneously increasing the levels of TGF-beta,
ultimately leading to heightened MMP-1 and pro-collagen type 1.8
Consequently, there is an increase in the production of collagen,
an improvement in elasticity, and a reduction in the appearance
of wrinkles.®? Currently, most exosome products are available
for topical administration, and the use of subdermal injection as a
route of administration has not been approved.s'10 There exists a
mounting inclination towards the utilization of cellular derivatives,
particularly exosomes, as a preferred choice for therapeutic inter-
ventions as opposed to conventional stem cells. Nevertheless, the
imperative of evaluating the safety parameters associated with
these exosomes remains insufficiently investigated.11

2 | CASE PRESENTATION

A 36-year-old man presented at the university-based outpatient
dermatology clinic with recently developed painful facial rashes on
both cheeks 3days after receiving multiple intradermal injections of
an exosome product, manufactured in Korea, to treat facial enlarged
pores at a private clinic. He had been otherwise healthy and had
been denied concurrent oral medications and supplements. He has
no history of food or drug allergies. He reported that the set of prod-
ucts consisted of two vials: one containing a lyophilized exosome
powder-like material and another containing a clear liquid solvent.
The ingredient details are shown in Data S1. Two vials were then
mixed by gently swirling. After the application of topical anesthesia

(10 grams of 2.5% lidocaine-2.5% prilocaine cream) to the face for a

duration of 30min, the product was intradermally injected into both
sides of his cheeks using 1mL gauge 33 syringes with 1cm inter-
vals and in the amount of 0.1mL. A total of 1.8 mL of the product
was injected, but the injection was stopped due to pain and notable
erythematous-to-purplish papules. According to his past history, he
received incobotulinumtoxinA under the same topical local anes-
thesia for wrinkle reduction 3months ago without experiencing any
complications.

On examination, his temperature was 37°C, pulse rate was 75
beats per minute, his blood pressure 115/70mm Hg, and his respira-
tory rate was 18 breaths per minute. A dermatologic examination re-
vealed multiple palpable, painful erythematous-to-purplish papules
and nodules, accompanied by some tiny erosions (Figure 1A,B). The
remainder of the general examination was normal. Laboratory tests
including complete blood count, liver function test, blood urea nitro-
gen, and creatinine were all within normal limits. A small amount of
the product was tested for acidity using litmus paper, and the result
was pH 7. Oral prednisolone (30 mg/day) was commenced for 7 days.
Three days after the treatment, his facial rashes resolved remarkably.
At the 2-week follow-up, no recurrent skin lesions or other systemic
involvements were observed. However, multiple atrophic scars with
residual erythema and hyperpigmentation were still present.

A volume of 0.1mL of the residual product was intradermally
injected into the right inner upper arm. Subsequently, severe pain
and erythema were immediately observed, similar to previous oc-
currences in the facial injection sites. The patient was asked about
their comfort during and after the injection. At the moment of
needle insertion, the patient reported mild pain, describing it as a
sharp sensation and rating it 1 out of 10. While the product was
being administered, the patient experienced a moderate level of
pain, marked by a burning sensation and rated as 5 out of 10. This
burning sensation continued even after the needle was withdrawn,
intensifying to what the patient described as severe pain, scoring it
7 out of 10. This severe discomfort persisted for about 30 minutes
before it gradually diminished spontaneously. The patient noted that
this pattern and intensity of pain were similar to their previous ex-
periences with facial injections at a private clinic. After 3days, the

lesion transformed into a purplish papule, displaying a central dusky

FIGURE 1 Multiple palpable, painful
erythematous-to-purplish papules and
nodules, accompanied by some tiny
erosions on left cheek (A) and right cheek
(B).
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macule with a serrated edge. A 3-mm punch biopsy was performed
on the right arm and sent for routine histopathological examination.
The result revealed early changes of skin necrosis with interstitial
inflammatory cell infiltrate composed of neutrophils, nuclear debris,
necrosis of small blood vessels, and eccrine gland within the dermal
tissue (Figure 2B). Moreover, the patch test on the left arm was con-
ducted using the Finn chamber, which has a diameter of 8 mm, and
the exosome product mixture (as is) with a volume of 15 microliters.
Test results at 48- and 96-h post-application were all negative. A
patch test with metal screening was also performed with a nega-
tive result. In addition, a repeat open application test with topical
anesthetics (2.5% lidocaine-2.5% prilocaine cream) showed normal
results. He underwent a single session of fractional carbon dioxide
laser treatment for the atrophic scars on his face. During the 8-week
follow-up, the scars exhibited a reduction in depth with the presence

of residual post-inflammatory hyperpigmentation.

3 | DISCUSSION

Currently, intradermal botulinum toxin injection, low-cross-linked
hyaluronic acid, collagen bio-stimulators (e.g., polynucleotides, poly-
L-lactic acid, poly-D-L-lactic acid, calcium hydroxylapatite, etc.),
platelet-rich plasma, laser, and energy-based devices are increasingly
popular treatment options for facial rejuvenation and the improve-
ment of skin quality. However, there are some limitations with cer-
tain modalities. No single option can address all problems related to
skin quality. Therefore, various methods have been introduced for a
better outcome.

In this report, we present a case of early skin necrosis, which is
probably due to a pathologic change in the dermal vasculature as a
result of an exosome-containing product. This is supported by the
presence of non-blanchable, painful purpuric papules and central
dusky macules with a serrated edge at the injection site. Cutaneous
vasculitis are associated with some antibiotics and nonsteroidal
anti-inflammatory drugs (NSAIDs). Among antibiotics, beta-lactams,
quinolones, and macrolides are the most frequently implicated.*?"4
Additionally, drugs such as levamisole, heparin, and doxorubicin are
well-recognized for their association with va\sculopa\thy.15 While the
majority of reported cases with skin necrosis are linked to the subcu-
taneous injection of low-molecular-weight heparin, there is a grow-
ing number of instances where cosmetic materials administered

FIGURE 2 (A) Necrotic keratinocytes
accompanied by an interstitial
inflammatory-cell infiltrate composed of
neutrophils, nuclear debris, and necrosis
of small blood vessels within the upper
dermis (hematoxylin & eosin, x400). (B)
Necrosis of sweat coils and distal ducts
with partially preserved nuclei in the outer
layer (hematoxylin & eosin, x400).
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intradermally or subcutaneously have been associated with vasculitis
or vasculopathy (Table 1).24-?? Regarding eccrine necrosis, although
the common systemic drugs linked to this condition include barbi-

30-33 medi-

turates, benzodiazepines, and tricyclic antidepressants,
cation with intradermal or subcutaneous injection associated with
eccrine necrosis has never been reported. Alterations within the
sweat glands can exhibit a spectrum of variability, extending from
subtle inflammatory infiltration with or without metaplasia to overt
necrotic features. These changes are attributable to several caus-
ative factors, which encompass inflammatory diseases, infections,
cutaneous lymphoproliferative disorders, trauma, prolonged pres-
sure, leukocytoclastic vasculitis, disseminated intravascular coagu-
lation, microwave radiation therapy, and drugs.34'36 In these cases,
eccrine gland necrosis could be explained by pathologic changes in
the dermal blood vessel. Eccrine necrosis, particularly the secretory
portion, is vulnerable to hypoxic damage when vascular compromise
occurs, which can result from various factors such as inflammation,
thrombosis, or obstruction.3*%”

Based on the biological characteristics of exosomes derived from
mesenchymal stem cells, they contribute to tissue regeneration and
repair by diminishing inflammatory reactions, fostering cell prolifer-
ation, preventing apoptosis, and aiding in the process of angiogen-
esis.®® There are still few reports available regarding complications,
particularly those related to intradermal exosomes. Yang HJ et al.®?
presented a case involving multiple foreign body granulomatous
reactions at injection sites where a conditioned medium obtained
from human umbilical cord blood-derived stem cells was adminis-
tered to reduce neck wrinkles. The lesions manifested 3days after
the injection and persisted chronically for 7 months. These cutane-
ous reactions were attributed to non-allergic chronic inflammation
in granulomas triggered by injecting substances. The findings in
our case may be explained by factors such as arterial inflammation,
acute vasospasm, and micro-embolic obstruction.*® This could re-
sulted in local tissue hypoxia led to the necrosis of eccrine glands and
the skin. Regarding the severe pain experienced, the exact mech-
anism behind it remains unclear. However, it appears unrelated to
the product's acidity, as evidenced by a pH test result of 7. We hy-
pothesize that the pain may be attributable to the solution's inherent
stinging properties.

There is a growing fascination with employing cellular derivatives
like exosomes in therapeutic approaches. Nevertheless, further
well-designed long-term clinical studies are essential to elucidate

85U8017 SUOWWOD BA 81D 3|cedl|dde ays Aq paueob a1e SOl e O ‘88N 4O Sa|nI 10} ARIq1TBUIIUO A8]IM UO (SUORIPUOD-PUR-SLLBI W00 A 1M Afe.q1BUI|UO/SAHY) SUORIPUOD PUe SWLB | 84} 88S * [7202/70/0€] Uo AreiqiTauliuo A8lIM ‘S3d VD Aq 9029T POOI/TTTT OT/I0p/L00 A8 |mAReIq 1 jeuluo//Sdiy Wouy papeo|umoq ‘G ‘¥20g ‘G9TZELYT



14732165, 2024, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/jocd.16206 by CAPES, Wiley Online Library on [30/04/2024]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

TAWANWONGSRI and VACHIRAMON

Journal of

>
>
g
I
]
E
3]
o
o
@
E
3
)

JCD

1600
—I—Wl LEY

'SyjuowW / Ul pajeay punom
ayj ‘pallels asom uesjesigep
pue uipnJijeAlq SNOUSAEBIIUL

‘panuuodsip sem uliedexouy

}99M e ulylm paArjosal sanbejd
2130429 3y} ‘uiedoipeN
03 AdeJays Suiydyms uodn

‘uoIIN|osal [ealul|d
ul 3U13|NSaJ ‘UlIBSIBM O] UDIIMS

e Aq pamoj|o} ‘Xnuriedepuoy

03 pagueyd sem UoljedIpaw ay |

‘uolssIwal
|eaiuld ul Suiynsal ‘s)emyg
J19A0 paJade] usayy pue sAep

9AI}NI3SUOD 934y} 104 PaNUIIUOD
sem auojosiupaid ay] “Ajiep
paJalsiuiwpe aiam 3w Gg
au1zAxolpAy pue 8y/8w G0

J0 3sop e je suo|osiupald |eJO

‘uolssIwal
|ea1ul|d 03 Sulpes)| ‘syaamg
IXau 3y} JaAo pasadey uay)
pUE S>29M Z 10} paJdlsiulwpe

sem (Aep/3w Qg) suojosiupalid [e1O

Adeuayy |eaiduns
pue SHAAIAT 4O uolzenuiuodsiq
‘Spunom ayy 40j Suijess upjs
|ds sn|d 4eaA T 10) Aep/3w Qg
JO 9SOp ddUBUSjUIEW B 0}
S$)}99M {7 JOA0 padnpal Ajjenpe.d
‘Aep/3w Q9 Jo 3uisop |eniu|

‘suoljedljdwod Aue Jnoyym
J93e| syauow 9z pasuajjeydal
sem jonpoud ay] ‘uolnjosal
|eD1UI|D 03 P3| JUdWIeaI)}
auosjupald |eJo Jo 951N0J 110Ys \f

S3W0IN0 [ed]Ul|D/IudWIedl]

VN
unjs
J1adasp ay3 Jo sadueyd Alojewwe|jul
U}IM S[9SSIA POO|q [|ews Ul S30|d

SE ||9M SE UD{S 9JB44NS 3y} JO SISOIIN

sIjnoseA
|lewiuiw ym Ayzedo|ndseA d130quiody |

s13n2gns ay3 ui sjiydouisos

pue sjiydo.nau jo uoniesl|iyul pue

‘S||92 POO|q P34 JO UOIIESEABIIXD

‘e1Se|203A20%N3| puUE S||eM [9SSDA BY}

O SISOJ23U plouliql) pue Suljjams

|ell2y3opua Yy3im sjiydouisoa pue
doJjnau Jo uoljesy|iyul [eanwisued |

S92 poojq

paJ JO UOIjESEARIIXD pUE S|
2135B[203A20XN3] ‘S|[BM [3SSA DY} JO
SISOU23U plouliqly YIM uoljelyjiyul

s1j1ydoaznau pue o1jiydouisos |ednwisuel)

|naseA

*S|9SSDA [EWIBP B Ul SISOqUIOIY}
JB[NDSEAOJDIW PUE ‘UOIIEI}|1jUl
]|92 AJorewweljul ‘sisodau [ewsapidy

S|9SSaA poo|q |[ews
Suipuno.uns s|92 Juels a1eapnuRNW
pue ‘S95592SCBO.IDIW [EJJUDD YHM
sewo|nueld pauljap-||i ul sa3Ad013s1y
snoJawnu Aq paziia}oeleyd uoljewwejju|

salef|ided ayj ul punoy aiam

s}s0dap €3 40 1204 ||ews ‘Ajleuciippy

‘PAAIDSO 249M uolIsodap uuqly

pue ‘sajeu|iyul d13Ad0uowoydwA|
‘S|9SSIA ||BWIS JO JUSWDA|OAU|

ASojoyjedolsiHy

ays
uol323[ul jeuiwopge ay3 J9A0
UoI30B3J UPYS 2130429U d84e| Y

S1S0J23U |BIJUID OJUl SUIA|OAD
191e| ‘sU0ISa| SN0JeWaYIAID
|njured ‘aAlssaidold

uswopqe
J9MO| 33 JO $3PIS Yy30q

uo ewayjAia Suipunolins
yym eandund ajqedjed-uoN

peaya.oy
a3 ul uonaaful Jo sayls ayy
Je pue uoi3au |ejiqoliad
ul ewayiAus pue sajnded
oundind ‘ewapa juaulwold

29U pue

92BJ UI9MO]| 0} UOIJEeUIWISSIP

Uaim suoipaaful Jo 93is ay3 e
eindind pue ewayjAis ‘ewsp3

SI1S0423U UD{S-||NJ A||enjuans
pue SuLia3sijq 03 Suissaudoud
U91J0 ‘s33IS UoI13d3(ul 9Y3 38
uted pue Sul||ams Y3Im suoiss|
SN03UBINIQNS ‘SNojewaylAI]

SeaJe dAIJeI92|N 03Ul SUIA|OAD

pue sa|nisnd se 3uiyiels

‘peayaloy ay3 o3 uoissasdoud

9seasIp pue wJe Jaddn 149)
3U3 UO UOI1eI3D|N SAISUS}XT

Apoq ay3 ssouoe 3uipeauds
SUOIS3 |elJedI}N pue UaAdy
‘ewapaoldue [ejdey ‘snylinid

SJUDAD 3SIDAPY

sAepQT

sAepQ1

shkepg

ye

y9

skepy'eF9L

VN

syoamg

195UQ

snoaueindqgng

snoauendqgng

snoauelndqgng

VN

VN

snoauendqgng

Jewuapesu|

VN

uopessiujwpe
Jo 9anoy

uliedexouy

uliedexouy

uliedexouy

W UIX0}
wnuinjog

vV UIX0}
wnuinjog

SHMINT

uoljeulddea
909

491114 ploe

oluoanjeAy

pazijiqels
Jewjue-uoN

s|elarew
pa1d3fu|

9lew p|o-1eak-09 ¥

9lew p|o-1eak-9/

9|eway p|o-1edh-1G

oleway p|o-1edk-Gi

9leway p|o-1eak-09 ¥

(s1edAeTF29
28e ueaw) sajew

QT pue sajewa} 1T

oleway p|o-1edA-zT

9leway p|o-1edk-Gi

uondudsap juaned

:1o]

4o

4D

:Io]

<10

M3IADI
213eWwlSAS

<10

4o

usisap
Apmis

2SN
(8T02) "B 32 N JauyjeH

22929219 (1T02)
‘|e 32V SIeanosiey|

2SN (6102) 832 1 11

il
(9T02) "le 32 N 1zeweN

PRI
(0Z07) '[e 32 N IzeweN

grAUBWIAD (S007)
‘B33 3 Ulydspuen

,IN (6002)
‘[e32 v eineyeys

oruteds
(6002) 1 819y-sejolily

(32¥)
A13uno) (JeaAh) Joyiny

" S|elia3ew pajdaful Jo uolje3siuiwpe SUIMO||04 JUSWDA|OAUL JE[NISEA UHM SISOJIO3U US T 379dVL



14732165, 2024, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/jocd.16206 by CAPES, Wiley Online Library on [30/04/2024]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Journal of

JCD

TAWANWONGSRI and VACHIRAMON

>
=)
K<l
S
=]
5]
E
@
[a}
o
E=]
@
=
S
o

Ajsnoauejuods papisqns uied

VN

*uoljew.oy Jeds ypm
pajeay a3is uoi3da(ul ‘JuswapLigag

‘pansua Sulileds wiay

-8uo| 3nq ‘Suljeay sem a}Is sy}

‘YIuow T J9YY "LIDS BUIAIIRI
paddois Ajjenjuans juaijed ay |

‘syuow

|eJaAas JaA0 papey Alenpess

SuoISa| aY) pue ‘suoijedljdwod

JE|IWIS INOYIIM IEDA B UDAO 4O

112§ panuijuod uayy juaijed

9YL 'Paplisqns uolsa| ayy
‘jose3aqo|d |edido) SulA|dde sapy

's1e9A 9 J9AO 40y pajsisiad
Bulleds ‘panuuodSIp sem |05

‘dejj e
Y1Im paJledal Sem pue uoisioxa
1e2184NS JUBMIBPUN PUNOM Y |

‘pajeay Aja1a|dwod pey

seaJe 2130429u 3y} ‘dn-moj|o}

yluow-Z ay3 3y "uliejiem

0] >2Bq PaYdIMS Jaje| pue

‘xnuriedepuoy yym padse|dal
‘panuijuodsip sem uriedexouy

S3WO023N0 [ed1ul[)/IudWIea |

VN

VN

VN

VN

SISOquIoJY}
|9SSaA U3IM 14 snoaueinagns
3y} 03 UMOP SIS0JD3U SNOdUEIND

VN

ASojoyjedosiH

uoI393(ul JO 93IS 3Y3 JSAO
yseJ pue Suiydy ‘ured asuaju|

a31s uopdaful 3y}

Je ewaylAua Suipunoans pue

SIS0J03U |BJJUID Y}IM UOIS|
upys 8ulialsi|q padeys-jieay

SI3N2QNS a3 03 UMOP UOI3eJad|N

SISOWAY229
y1m uled a31s-uoi3dafu]

931s uoiydaful ayy 3e yojed
pajuawidiadAy pue ‘usjjoms
‘snojewaylAis JensueLy

sa|nded 2130423U |[EWS OM])
ojul papisqns aaje| ‘[njuled
Ajleniul ‘wae ayy ul 3ulj|oms

eway3Ais Jejndal

‘apIm Aq papuno.ins pue

91Is uoi3dalul ayj Je Jeyssa

UM pataAod wie saddn
1y811 9Y) UO 192N 2130423U Y

'$19151|q 2130.109U 03Ul

pPaAjoAa Ajpideu sewojeway

91Is uoi3dalul Sulquasal
SuOIS3| SNojeWaYIAIS [njuied om]

SJUDAS 3SI9APY

ulwog

shep /.

Aept

skepg-z

Aept

usy

syjyuow g

sAepT

19suQ

'S91eIS PAUN dY3 ‘SN ‘WopSuly payun ay3 ‘YN ‘Adesayrounww
SNO2UEBINIQNS ‘| |DS ‘DoUataal 4oy d|ge|leA. Jou ‘N ‘sulieday JySiam Jeindajouw Mo| ‘SHAAINT qT-B39Q UOJD44931U] JUBUIGUIODDI ‘qT-J-4N| ‘340dau 3sed ‘YD ‘ulan9-a33awie snjjideg ‘9Ig :Suolleinaiqqy

*9]qe} 33 WOl PIPN|IXD SEM UOISN[II0 JEJNISEA PIBIDOSSE-PIdE DIUOIN|BAH, 210N

|ewapeJu| ul||1oexold
snoaueinaqng uniedoapeN
snosueindgng  aulydiouaidng
snoaueinagng 1108
snoaueinagns qt-g-4NI
snoaueinaqng uriedexouy
uolnjesisiuiwpe s|elalew

Jo 91noy [SEYREI(I]]

dlew p|o-1edk-zG v €

ajew p|o-1eak-87 v '

olew p|o-1edA-ZT ¥V 'T

uew p|o-1edA-gg v

9lew p|o-1edA-Ge

9lew p|o-1edA-g/V '€

oeway
plo-1e9A-9GY T

alews)
plo-1eaA-£eV T

slew p|o-1edk-0f

oleway pjo-1edh-g/ v

uondiiasap jusijed

SaLIas ase)

:1o]

:lo}

sa149s aseD)

:1o]

<o)

usisep
Apms

(ponunuo?)

+z8IPUI (2T07)
‘|e 38 V¥ uedipuaing

JIVEIN

(9102) "8 32 O1@ 2349d

1zSN
(2Z02) "|e 3@ 3 @snou)

9zSN
(6T0Z) ‘|8 32 1@ 4oneug

s uemiel
(2002) "e 32 H-D Suex

42929919 (0202)
e 33 N pedwe]

(32d)
A13uno) (Jeak) Joyiny

T 319vl



TAWANWONGSRI and VACHIRAMON

1602 D
“wiey -
osmetic Dermatology

the immunogenicity, immunotoxicity, biodistribution, persistence,
metabolism, excretion, administration route, dosage, concentration,
and adverse effects.”*! Our case highlights the harmful effects of
malpractice and the utilization of unapproved administration meth-
ods. It acts as a crucial reminder to physicians that patient safety
and adherence to the medical ethic of nonmaleficence must always
be paramount.*? This entails rigorously following the approved and
recommended routes for administering medications. It is important
to note that the use of subdermal injection as a route of administra-
tion lacks approval.s’10 Engaging in such harmful practices can result
in not just cosmetic physical damage but also mental distress, pro-
foundly affecting the patient's quality of life.*>44

In the absence of a standard treatment for this phenomenon,
a treatment based on pathologic changes is the most appropriate.
In our case, oral prednisolone was administered for a duration of
7 days. After the treatment, the lesions exhibited a notable reso-
lution, ultimately leaving atrophic scars and post-inflammatory hy-
perpigmentation. Since the risk of adverse effects from intradermal
injection as a route of administration may not be predicted by the
topical application or patch test. Therefore, we recommended that
the mode of delivery should strictly comply with the manufacturers'

recommendation.

4 | CONCLUSIONS

We present a case of skin necrosis as a result of cutaneous vascular
compromise due to exosome injection. Practitioners should perform
cosmetic procedures based on the manufacturers' guidelines and
recommendations. In addition, further well-designed clinical stud-
ies are required to clarify several aspects, including immunogenicity,
immunotoxicity, biodistribution, persistence, metabolism, excretion,
preferred administration routes, optimal dosage, concentration, po-
tential side effects, as well as, drug-drug and drug-fluid compatibil-
ity of certain injection products.
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