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Allogenic/aut  Treatment / follow
Abstract Intervention ologous up time
Transplantation of tissue-
engineered autologous epidermal
sheets derived from outer root
nts with (n = 1¢ sheath (ORS) cells of patients' hair  autologous 12 weeks
Adipose-derived stem cells (ASCs)
combined with platelet-rich plasma
5l or experimen (PRP) autologous 18 months
Allogenic adipose-derived stem
cells
and the time to (ADSCs) allogenic 7 weeks
Human adipose derived
10 em(2) of we mesenchymal stem cells not clear 10 days
allogencic
(amniotic
Wo groups to stem cell conditioned m 8 weeks
Intralesional injection of allogeneic
; adipose-derived mesenchymal
1p duration was stem cells allogenic ~ 43.4 +/- 8.7 months
Liposuction Aspirate Fluid
Adipose-Derived Stem Cell
ation and analy: Injection autologous  6th and 12th months
Autologous stromal vascular
fraction gel (SVF-gel)
RESULTS: All transplantation autologous 2-6 years
Centrifuged adipose tissue (CAT),
along with debridement, advanced
rious immunopl  dressings, and compression. autologous 24 weeks
Allogeneic adipose-derived stem
cell (ASC) sheets. Allogeneic
ASC sheets or polyurethane film
anc film was ap were applied weekly forupto 12 allogenic 12 weeks
Biomembrane composed
of autologous mesenchymal
stromal cells (MSCs) and platelet-
rich plasma (PRP) autologous 90 days
Local injections of autologous
adipose
derived stromal vascular fraction
ser closure. Dop  (SVF) cells. The SVF cells, autologous 12 months
Uncultured processed lipoaspirate
lete healing anc (PLA) cell autografis autologous
Autologous extracellular
‘matrix/stromal vascular fraction
1¢ positive cont gel autologous 2 weeks
Conventional treatment with
autologous adipose-derived
‘mesenchymal stem cells
Maximum surfy (ADMSC) embedded in platelet- 100, § weeks
r centrifugations ADSC fractions, separated by centrifug ~ autologous 6 months
Prevascularized
skin grafts containing dermal and
i epidermal layers, utilizing the
and biometric ¢ adinose stromal autologous
stations and mR Nineteen subjects were treated with Fx  autologous 3 weeks

Sonicated Antlerogenic Stem Cells

ssolute values ( (ASC) extract —
human umbilical cord blood-
derived mesenchymal stem cell
vithout stemce  media containing serum
Topical application of 10%

is the side effecsecretome of human umbilical cord

Grafix® a human viable wound

sntrols (P=0-0 matrix (hVWM)

Results
Responder patients (n = 18) showed a
total wound reduction of 23%, while a
subgroup of patients with ulcer area <

patients whose ulcers had nol 55 o)) (n = 12) exhibited a remarkable
thrombosis ¢ AFRAOL

Number of patients/groups
23 patients, including 18 with therapeutic
improvement and 5
without improvement, were retrospectively
analyzed. effectof a single transplantation n a

e

Patients/wound type

Control (Jmuv 2 patients with ‘3T ehronic skin
ulcers received standard wound care.
Experimental Group: 16 patients with 21 chronic
skin ulcers received standard wound
Participants were divided into two
equal groups, with one group receiving fibrin gel
with ADSCs, and the other receiving
fibrin gel alone. 46 participants with diabetic foot
ulcers, with 23 individuals in each

‘Wound closure rates were slgmf'udnlly
different between groups (P = 0.0257),
wit
faster recovery (0.2287 cm x day) in
The group receiving fibrin gel with
ADSCs showed a greater reduction in
woun
size at all time points, significantly on
days 21 and 49.

Chronic skin ulcers

Chronic diabetic foot
ulcers
The rate of wound healing significantly
increased (P=0.008). granulation tissue
coverage rate and thickness of
granulation tissue in experimental

146 (human adipose derived mesenchymal stem
cells for cach 10 cm2 of wound 150 (control group,
saline). acute wounds (burns or crush wounds).

acute wounds (burns or
crush wounds).

Parallel designs in 22 subjects in each of the three
treatment groups. The subjects were leprosy

patients with chronic plantar ulcer of leprosy of >6

weeks, an u!ccr depth of <0.5
PR

Chronic plantar ulcer of

leprosy icomes: 21 ulcers (98.5%) improved in gr

IR hon i
Wound closure was achieved in 17 of
20 lesions (9 lesions in the study group,
8 lesions
in the control group).

Chronic diabetic foot
ulcers

N = 20; chronic diabetic foot ulcers (12 male, 8
female).

Treatment group achieved shorter time
to complete wound closure (p<0.05),
treatment arm greater aesthetics and

disability outcome and lower pain
scores
All patients achieved 100% wound
closure, with an average time of 28.3 +

40 consecutivo patents wih a figertorjury were dichot
conservative approach) and B (treatment group). Group

fitration of the lipoaspirate in a closed device (MySlemEv Digital ulcers in fingertip
separation of LAF, which was then injected at injured sitet injuries

20 patients with chronic wounds treated with

autologous N ‘
SVF-gel transplantation from March 2016 to 9. 7fdﬂy52T‘h06 follow- updpcnod randgcd
September 2019. Chronic skin ulcers rom 2 to 6 years, and no woun

Qe
" Healing Time: s.gmmamly faster
healing time was observed in the

experimental

arm (17.5 + 7.0 weeks) compared to

8 - experimental arm (receiving CAT treatment), 8-
control arm (without CAT treatment) Chronic venous leg ulcers
for treating diabetic foot
ulcers, comparing them to
a control group
treated with polyurethane

The treatment group showed a higher
rate of complete wound closure, with
73% at week 8 and 82% at week 12,
compared to 47% and 53% in the
granulation tissue formation began 7
days after the
application of the biomembrane.
Among the treated lesions, 5 out of 9
achieved total

Fifty-nine patients with diabetic foot ulcers were
randomized, with 30 in the
ASC treatment group and 29 in the control group.
Six diabetic patients with chronic wounds lasting
more than 6 months were included in
the study. Each patient underwent adipose tissue
collection for MSC isolation and
blood collection for PR preparation. The

for
treating chronic wounds
in diabetic patients.
Ulcer Closure: At 6 months, 51 subjects
63 patients with type 2 diabetes who had chronic had 100% DFU closure, and 8 subjects
DFUs and were ad
considered candidates for amputation.

Chronic diabetic foot
ulcers 275% closure. At 12 months, 50
100% of PLA cell-treated group
achieved complete healing, compared
to 62% in the control group. PLA cell
healing rate 34.55% = 11.18% vs.
10.16% + 2.67% ECM/SVF gel can
exert a therapeutic effect on human
chronic wounds, attributed to a
favorable i effect,

Chronic diabetic foot
26 - PLA cell treatment group), 26 - control group ulcers
Chronic skin ulcers - 9
venous stasis ulcers, 5
traumatic infections, 3
diabetic ulcers, 2 scar

10 (ECM/SVF gel) vs. 10 (NPWT) ulcers, and 1

Healing index comparison between
Group A and Group B.
Promising results observed in Group B,
indicating improved healing.

10 patients with open diabetic foot ulcers (DFU).
Group A: PRF alone.
Group B: ADMSC embedded in PRF.

Fifteen patients with SSc having a long-lasting DU
in only one fingertip who were unresponsive to
intensive systemic and local treatment were
enrolled in the study. The grafting procedure
consisted of the injection, at the basis of the
The intervention group consisted of five human
subjects with diabetic
wounds, receiving prevascularized hydrogel skin
orafts. The control groun comprised
ADSC-CM was topically applied onto FxCR-treated sites
of one randomly selected arm for one hour, while FBS
free DMEM medium was applied to FxCR-treated sites of
the other arm. The dermatological changes: the index of
erythema, melanin, TEWL, and elasticity were measured  Wound afier fraxel laser

Chronic diabetic foot
ulcers

All ulcers healed. The mean time to
healing of the cardinal ulcer was 4.23
weeks (range 2-7). The result was
maintained during the following 6-
‘month period, and no new DUs
hydrogel for biological compatibility
and cell
proliferation, migration, and vitality.
The prevascularized hvdrogel. when

Chronic digital ulcers in
the setting of
CREST/systemic sclerosis

The mRNA expression o type Il prosollagen in ADSC-C
Ki-67 expression and all tested wound
healing parameters (including relative

20 dcrmdmloglwl patients. w||h venous leg ulx,ers

Divided into two groups: one treated with ASC  Chronic venous leg uleers

23

Forty-one patients with chronic ulcers, including
diabetic ulcers and Hansen's

Laser treatment
Chronic Wounds
(Diabetic and Trophic

Patients with chronic ulcers showed
significant improvement in ulcer length,
The participants were individuals with diabetic foot

ulcers, with 50 patients in the
Grafix group and 47 patients in the standard wound

Proportion of Patients with Complete
Wound Closure by 12 Wecks: The
proportion of patients achieving

Chronic diabetic foot
ulcers

Adverse
events

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

Adverse
Events: Fewer
Grafix patients

Conclusion por

Significant wound
closure rate if
wound area less than
5em2
No difference in
wound closure rate,
however significant
faster wound closure PMID: 27071140.

10.1111/).1742-481X.
2009.00609.x

The time to 50% reduct 10.3390/ijms24021472

HAMSCs treatment cou 10.1155/2022/6590025

10.25259
abetter outcomes in g /ijdvl 784 2021
Intralesional
allogeneic adipose-
derived 10.1016/j.fas.

mesenchymal stem 2020.08.002

10.1097/prs.
0000000000004506

‘The average number of days

10.1186/513287-023-

Al patients had 100% v 03389-2
CAT is safe and may
accelerate healing
time in VLUs as 10.1016/j jeyt.
well as reduce 2018.10.012

Complete wound closur  10.2337/db18-0699
There was

granulation tissue

formation starting

from 7 days after

topical 10.1111/jocd. 13321

tSVF can be safely use 10.1002/sctm.20-0497
Uncultured PLA cell
autografts
demonstrated

10.1111/.1524-475X.
2010.00593.x

10.1097/md.
ECM/SVF gel can exert  0000000000011667
doi: 10.4236/0jrm.
2021.102002 (https:
//doi.org/10.4236/ojrm.
mesenchymal stem cell 2021.102002).
intralesional
autologous ADSCs
led healing to
treatment resistant

ulcers in 10.1002/art.38914

Mesenchymal stem cell ~ 10.1002/term.3003

10.1038/jid.2014.109

10.1186/512906-021-
336-9

Application of allograft ADSC.

10.1111/jocd. 13063
Topical application

of 10% SM- 10.2147/jmdh.S408162

10.1111/iwj.12329


http://www.chictr.org.cn/showproj.aspx?proj=56058

Katie

Katie

Katie

Katie

Katie

Katie

Katie

Katie

Katie

Katie

Katie

Rahim

Rahim

Rahim

Rahim

Rahim

Rahim

Rahim

Rahim

Rahim

Rahim

#2572

#3253

#4759

#5072

#6752

#6899

#9480

#12656

#17065

#18612

#22055

#2860

#535

#5463

#5796

#7157

#1779

#8169

#9052

#10395

#10422

Johnson 2023

Meamar 2021

Tanaka 2022

Farivar 2019

Zhang 2022

Hashemi 2017

Li2013

Hosseini 2020 !

Dehghani
2017

Prakoeswa
2018

Suzdaltseva
2020

Kerstan 2022

WanJamaludin
2018

Arango-
Rodriguez
2022
Bonora 2020
Osman 2015

Grada 2020

AskoAndersen
2022

Grada 2017

Maksimova

2022

Srivastava

2019

First-in-human clinical
trial of allogeneic,

Improved wound
healing of diabetic foot
ulcers using human
placenta-derived

Phase I/IIa Feasibility
Trial of Autologous
Quality- and Quantity-
Cultured Peripheral
Prospective study of
cryopreserved placental
tissue wound matrix in
the management of
chronic venous leg
Topical and intravenous
administration of
human umbilical cord
mesenchvmal stem celle
The effect of human
umbilical cord
Wharton's jelly stem
cells cultured on
amniotic membrane in
Umbilical cord
mesenchymal stem cell
transplantation in drug-
induced Stevens-
Jdahncan svndrame
The efficacy of platelet

gel derived from
ilical cord blood on
font uleers: A
Grafting with
cryopreserved amniotic
membrane versus
rancorvative wannd
The efficacy of topical
human amniotic
membrane-
mesenchymal stem cell-

mamdiiamad .

Locally Delivered
Umbilical Cord
Mesenchymal Stromal
Cells Reduce Chronic
Inflammatian in Tono-
Allogencic ABCBS(+)
mesenchymal stem cells
for treatment-
Autologous
mononuclear cells from
different sources are

Role of mesenchymal
stromal cells derivatives
in diabetic foot ulcers: a

controlled randomized

Stem cell mobilization
with plerixafor and
healing of diabetic
ischemic wounds: A
phase Ila, randomized,
Using amniotic
membrane graft
together with

antalamane ctam calle in
Topical use of
autologous cultured
bone marrow-derived

Novel topical allogencic
bone-marrow-derived
mesenchymal stem cell
treatment of hard-to-
heal diabetic foot
nleers: a nroof of
The use of autologous
cultured bone marrow-
derived mesenchymal
stem celle ta treat
Mesenchymal stromal
cell therapy alone does
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Ligand-based Exosome Affinity
1Is' angiogenic | Purification (LEAP)
Nanofibers containing human
placenta
derived mesenchymal stem cells
(hPDMSCs) plus platelet-rich
QQ-cultured peripheral blood
‘mononuclear cell (MNC-QQ)
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thesia. Wound

Human viable wound matrix
(hVWM)
composed of cryopreserved
placental tissue
Human umbilical cord
mesenchymal stem cells (hUC-
MSC). All patients received both
tonical and intravenons
Transplantation of bone marrow-
derived cellular products, including
Bone Marrow
Mononuclear Cells (BMCs) and
expanded bone marrow cells
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Intravenous application of
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mesenchymal stromal cells
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ABCBS(+) mesenchymal stem
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ss the efficacy ¢
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therapy
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Bone marrow-derived cells
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Topically-applied autologous bone
marrow-derived mesenchymal
stem cells (BM-MSCs)
One-time application of a
topically administered allogencic
cellular product containing CD362
enriche
mesenchymal stem cells
snenended in a collagen salntion
Autologous bone marrow-derived
mesenchymal stem cells (BM-
MSCs) delivered topically using a

fihrin enrav.

ird conventiona

cation of invest

apletely closed.

Bone marrow-derived
mesenchymal stromal cells
(MSCs)

Autologous bone marrow (BM)
(100 ml) was obtained from the
posterior iliac crest aspiration.
Mononuclear cells (MNCs) were
senarated from hone marrow nsing

: In all patients.

te volume and f

allogencic

autologous

autologous

autologous

allogenic

autologous

allogenic

autologous

autologous

allogenic

autologous

autologous

12 weeks

12 weeks

45 weeks

12 days

twice per week for 8

weeks

1 year

12 weeks

6 months

24 weeks

52 weeks

4 weeks

9 weeks

Treatment and control

Twenty-cight patients with DFUs were randomly
assigned to three groups in a 12-week
trial:

9 patients (10 cases)

Twenty-one consecutive eligible male patients with
Clinical, Etiology, Anatomy, and
Pathophysiology clinical class C6 VLUS.

All patients had ulcers that failed to heal after a
minimum of 12 weeks of standard
14 patients with PAD and incurable DFU. These
patients were not amenable to surgical

a
oronn with hath DETT and PAD ar the treatment of
Diabetic foot patients with critical limb ischaemia
who were ineligible for surgical or
interventional revascularisation.
Total initially included patients: 30
Patients randomized: 24 (BMC or TRC groups)
After MSCT, the lesion and erosion began to shed,
and mucosa ulcer gradually
healed. Subsequently, the skin became dry with
skin scabbing to fall off until clear skin appeared.
Meanwhile FSR CRP WRC henatic or renal
Thirty patients with diabetic foot ulcers were
randomly divided into three groups:
PG group
Platelet-noar nlagma (PPP) orann
In a randomized clinical trial, 24 patients with
second and third-stage
pressure ulcers were enrolled. All required split

thisknace clin araftc_and calaetad

A randomized placebo-controlled pilot study
included 108 patients with chronic wounds of
different etiologies. The treatment group (n = 59)
received a single local subcutaneous infusion of
TICMS(C's arannd the wonnd nerinher nlaceha
Subjects with chronic venous ulcers resistant to
standard therapy.

Full Analysis Set: 31 participants

three i with i i
receiving chemotherapy. was administered to three
patients with haematological malignancies

Patients with grade 1 and 2 DFUs were randomized
into three groups: allo-hBM-MSCDs
(n=12), allo-hBM-MSCs (n=6), and conventional
treatment (PolyMen dressing) (n=10).

13,13
Group I (Control): Conventional wound dressings
for 11 chronic leg ulcers.

Group I: AM placed in contact with ulcers and held

in nlace with canandams dressina.

3-arm study with 11 patients having verified venous

ulcers.
Group A (n=4) received control saline spray.

Sixteen individuals were initially screened, and two
were included in the study. The
inclusion criteria involved individuals with
diabetes, peripheral neuropathy, toe blood
pressure > 39 mmHg, and non-infected foot ulcers
with a duration of fonr fo fiftv-fwo

Atotal of 11 patients were included in the study.
Three patients who were treated with bone marrow
MSCs for DFUs three years prior
to the study. Clinical outcomes were assessed,
focusing on ulcer recurrence, neoplasm formation,

Ten Spinal cord injury (SCI) cases were recruited;
five cases received autologous bone marrow
derived mononuclear cells (BM-MNCs) therapy
and five standard wound care.

Wound size reduction was 66% in
group A, 71% in group B, and 36% in
the control group C.
Significant differences in wound

Chronic diabetic foot
ulcers
Chronic skin ulcers 6/10 cases showed complete wound
closure
Average wound closure rate of 73.2%
+40.1% at 12 weeks.

Complete ulcer healing was achieved in

53% (16/30) of VLUs refractory to
standard therapy after htVWM
application. The mean reduction in
wound surface area was 79% after a
~the rate of recurrence of DFU after
treatment.

-3-Year Amputation-Free Rate:
Fvalnating the rate of amnutation-free
18 patients achieved wound healing
after 45 weeks.

Chronic diabetic foot Drop-outs: 4 out of 6 in the control
uleers with critical limb group,
ischaemia

Chronic venous leg ulcers

both diabetic foot ulcer
(DFU) and peripheral
arterial disease (PAD).

Total applicated cells were 3.8 times

Steven Johnsons three ofthe patients survived without complications

No significant differences were detected
in wound size among PG, PPP, and
placebo
aronne durine the fallow.nn nerind
The amnion group showed a higher rate
of complete healing (p<0.001) and
faster healing time (20 days versus 54

Aoue) nomnarad to the cantral v
Healing percentage increased each
week in all groups. Mean difference in
ulcer size was highest in the hAAMMSC-
CM + vitamin E group, implying better

. Fevindd Tnlionee Thars o
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Chronic diabetic foot
ulcers

chronic planter ulcers in
leprosy patients
Patients treated with UCMSCs
exhibited pronounced growth of
granulation
tissue, improved blood
micracirenlation and a reduction in
treatment-refractory Wound size reduction:
chronic Median reduction of 76% (full analysis
venous ulcers set)
All patients achieved complete wound
healing within three months after
autologous mononuclear cell

2. Wound Closure: Patients treated with
allo-hBM-MSCDs and allo-hBM-MSCs
achicved
greater percentages of wound closure.

Chronic diabetic foot
ulcers w

The trial was terminated after a
preplanned interim analysis of 50% of

the target population showed a
significantly lower healing rate in the
plerixafor vs the placebo group. In the

At the 2-month follow-up:
Lower limb pain and ulcer healing

significantly improved in groups IL, I1I,

diabetic ischemic wounds

Chronic skin ulcers
Average healing rate at week-4:
Group A: 0.0006 cm/wk
Group B:-0.0522 cm/wk

Chronic venous leg ulcers

Chronic diabetic foot
ulcers

Average healing rate at week-4: Group
A (conventional therapy and control
saline spray): 0.0006 cm/wk.
Chronic venous leg ulcers pray)
No ulcer recurrence was detected in any
of the three patients, which was lower
than the expected 60% re-ulceration
rate in diabetic patients over a 3-year

Chronic diabetic foot
ulcers
Significantly reduced
surface area of PI in the
BM-MNC treated group
was observed at week 6
(n=0 04) and at week 9

X x
10.1002/ev2.12332
10.1016/j.intimp.
2021.108282
Cellulitis at an x
injection sitea
(N=1),

Restenosis (N 10.1093/stcltm/szab018

10.1016/j.jvsv.
2018.09.016

10.1186/513287-022-

none 03143-0
Two deaths:  Transplantation of
One in the both BMCs and
BMC group  TRCs was deemed

safe and feasible. 10.15171/ij6.2017.s1-

Improvements in

(after wound
healing), one

potential
mechanisms of how
MSCs act on SIS )
are elusive, a series 10111151468~
none e 3083.2012.04572.x
The study concluded
'h“‘;}:"“eﬁzv:;‘e ne 10.1016/j.wndm.
differences in the 2020.100178
none
hAMMSC-CM +
vitamin E is best for  10.1080/09546634.
healing of CPUL. 2018.1467541
none 10.1155/2020/5308609
Treatment well
tolerated and safe. 10.1016/j.xjidi.
Marked reduction in 2021.100067
None
10.1016/j jeyt.
None 2022.04.002
0.1002/sctm.20-0020
Adverse The study
Events: demonstrated a

Seven adverse
events were
reported in the
inchided

favorable safety
profile for the
topical
‘mesenchvmal

10.1186/513287-022-
02951-8

None

10.34172/bi.2021.22167

10.1016/j.spinee.
2019.05.166
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