
Health Tech Asmnt Act. 5(2).	 doi: 10.18502/htaa.v5i2.8004

	 Research Article

Safety and Efficacy of Stem Cell Therapeutics in Wound Healing: A Rapid 
Review of Available Evidence

Zeinab Shaker1, Zohreh Shaker2, Mohsen Barouni*3

1 School of Management and Medical Information Science, Kerman University of Medical Sciences, Kerman, Iran2 School of Management and Medical Information Science, Shiraz University of Medical Sciences, Shiraz, Iran3 Health Services Management Research Center, Institute for Futures Studies in Health, Kerman University of Medical Sciences, Kerman, Iran
*Corresponding author: Health Services Management Research Center, Institute for Futures Studies in Health, Kerman University of Medical Sciences, Kerman, Iran. Email: 
mohsenbarooni@gmail.com 

Received 2021 February 15; Accepted 2021 March 17.

Abstract

Background: Skin and wound injuries are important health problems with great mortality rates. While there are different alternative 
therapies, there is no agreement on the best therapy for burn wounds and wound complications. Stem cell therapy has an optimistic 
prospect in many preclinical studies of burn wounds and diabetic wounds.
Objectives: In this study, we performed a rapid review to evaluate the efficacy and safety of stem cell therapy in wound treatment.
Methods: This rapid review of the evidence aimed to evaluate the potential effects of stem cells on wound healing to create a policy guide 
for policymakers in the health care system. We searched such databases as PubMed and Scopus on March 13, 2021 using keywords, including 
“stem cells and wound healing”, “safety”, and “efficacy”. The references of retrieved studies were also checked to ensure the capture of 
the literature. Studies evaluating the safety and efficacy of stem cells on wound healing published in Persian and English were included. 
Generally, we used the PICO (population, intervention, control, and outcomes) model for search strategy.
Results: Out of a total of 92 retrieved papers, 22 studies were eligible for inclusion. The overall review showed that stem cell therapy 
improved wounds. Also, studies showed that using stem cell technology in a non-invasive way could be a good alternative. However, the 
limitations of this technology consisted of the need to improve cell delivery methods, cell sustainability, heterogeneity in the research of 
mesenchymal stem cells, and wound substrate. Further studies are needed to determine its safety and efficacy.
Conclusions: Although the evidence on the safety and efficacy of using stem cells for wound healing was limited, studies showed that stem 
cell technology is a good alternative to traditional therapies. Future clinical studies should consider the differences in the studies to achieve 
maximum effectiveness.
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1. Background
Skin and wound injuries are serious challenges that can 

affect mortality and morbidity rates. The skin of the body 
has multiple vital tasks; it is a barrier to prevent the entry 
of pathogens, modifies body temperature, provides sen-
sation, and stops dehydration. Thus, healing wounds and 
damaged skin is very important (1).

Serious wounds and injuries that heal during a proce-
dure are usually associated with benign scars. Stem cell 
therapy is a new treatment that has been considered in 
the treatment of several types of wounds, including dia-
betic and burn wounds (2).

Mesenchymal stromal cells (MSCs) can self-renew and 
transform into any adult diversity cell in the body with 
different potentials (3).

Bone marrow and other tissues such as adipose tissue, 
nerve tissue, cord blood, and dermis with phenotypic 

heterogeneity are the sources of MSCs (4).
Given that recent trend on wound care is associated 

with low efficacy and high cost, stem cell therapy can be 
a good alternative with higher efficacy and affordability. 
The difference between this treatment and other treat-
ments is that they can regenerate themselves and differ-
entiate into multiple cells and regenerate physiologically 
damaged tissue. The current review aimed to evaluate 
the role of stem cells in wound repair (5).

2. Objectives
Accordingly, this rapid review of the evidence aimed 

to evaluate the potential effects of stem cells on wound 
healing to create a policy guide for policymakers in the 
health care system.



Shaker Z et al.

Health Tech Asmnt Act. 2021; 5(2).2

3. Methods
We searched such databases as PubMed and Scopus on 

March 13, 2021, using keywords, including “stem cells and 
wound healing”, “safety”, and “efficacy”. The titles and ab-
stracts of the articles were reviewed, and the studies were 
selected based on the inclusion and exclusion criteria. In 
addition, references of retrieved studies were checked to 
ensure the capture of the literature. All studies published 

in Persian or English investigating the safety and efficacy 
of using stem cells in wound healing were included. Also, 
animal clinical trials were excluded from the study. It 
should also be noted that economic evaluation could not 
be performed due to time constraints. Since the data in 
the included studies was not sufficient for meta-analysis, 
these articles were reviewed qualitatively. Table 1 illus-
trates the search strategy.

Table 1. Search Strategy

Databases Keywords Regulation

PubMed #1 ((injection OR treatment [All Fields] ) AND (wound OR “wound diabetic” [All Fields] OR burn) 
AND (“Stem cell” [MeSH Terms] OR “ Mother cell” OR “Stem cell mesenchymal” [All Fields] OR 

“Mesenchymal Stem Cells” [All Fields]) AND (Efficacy) AND (Safety))
#2  ((wound OR “wound diabetic” OR burn) AND (“Stem cell” OR “ Mother cell” OR “Stem cell 

mesenchymal” OR “Mesenchymal Stem Cells”)) AND (injection OR treatment)) AND (Efficacy( 
AND (Safety))

503

Google 
Scholar

((Injection) AND (“wound diabetic” OR burn) AND (“Stem cell” OR “Stem cell mesenchymal”) 
AND (Efficacy) AND (Effectiveness) AND (Safety))

11270

Scopus (Injection OR treatment) AND (wound OR “wound diabetic” OR burn) AND (“Stem cell” OR “ 
Mother cell” OR “Stem cell mesenchymal” OR “Mesenchymal Stem Cells”) AND (Efficacy) AND 

(Safety)

204

4. Results

Out of a total of 11,977 papers retrieved, 22 studies pub-
lished from 2011 to 2020 were included after removing 

duplicates and applying the inclusion criteria. Table 2 
shows the number of selected studies. We included re-
view studies and case reports because human studies 
were limited (Figure 1).

Figure 1. The search process of the study
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Table 2. Included Studies 

OutcomesComparisonInterventionPopulationType of 
StudyAuthor (s)

In 84% of articles, the injuries im-
proved; in some cases, mild side effects 
were seen 48 - 72 hours after injection; 

and safety was seen.

---Systematic 
reviewGentile et al. (6)

Wound healing was observed in 60 to 
100% of cases; 25% of cases presented 

early complications (infection or par-
tial loss of graft) and 45% late complica-

tions (hypo- or hyperpigmentation, 
contracture scar or hypertrophic scar).

Some studies had 
a control group

0.5   ×  106 - 150   ×  
1061316Systematic 

review
Sierra-Sanchez 
et al. (7)

Improvement was observed in 75% of 
ulcers.

Standard and gen-
eral treatment

5.6  ×  106  ±  4  
×  106 cells per 

milliliter
11Clinical 

trial
Maslowski et 
al. (8)

Further studies are needed, and there 
were no side effects.

Some studies had 
a control group

1 - 11 times
0.5 to 21 mL389Systematic 

reviewMalik et al. (9)

High recovery and efficacy; and safety 
was seen.

Some studies had 
a control group

In 1 - 2 phases of 
injection, the 

amount of injec-
tion was unspeci-

fied

131ReviewKosaric et al. (10)

Safety, pain relief, and wound healing 
were seen; however, more studies were 

needed in this area
---ReviewDomaszewska-

Szostek et al. (11)

The treatments were effective on differ-
ent wound beds.---ReviewFrancis et al. (12)

In all studies, improvement and safety 
were observed.

All studies had a 
control group

At least 1  ×  106 
cells396ReviewLopes et al. (13)

66.7 to 100% of injuries improved; and 
safety was seen.

Out of nine stud-
ies, three articles 

had a control 
group

Injection between 
1.5  ×  106 to 60 
×  108 cell/mL

187Systematic 
review Holm et al. (14)

-Control group 
studies--Systematic 

reviewLuck et al. (15)

Efficacy---ReviewGadelkarim et 
al. (16)

Compared to either of the therapies, 
there were more clinical effects.-1.5  ×  106 - 3 ×  108127ReviewZhang et al. (17)

No recurrence or complication was 
seen; and safety was seen-1×  106 cell1Case reportZeng et al. (18)
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In one of the articles, 79% of patients’ 
limbs were saved.-2 - 10 mL227ReviewCao et al. (19)

Effective in the wound healing process.---ReviewKanji and Das 
(20)

-
Out of 17 articles, 
three studies had 
a control group

-716ReviewKim et al. (21)

Significant improvement was seen in 
signs and symptoms; quality of life 

increased; and safety was seen.
-

1 ×  106 cell/mL
Wound size 12  cm 

× 4 cm
1Case reportPortas et al. (22)

Wound healing.-2 ×  104  to 5 ×  107-ReviewHassan et al. (23)

Promoting wound healing.-

Gave each excision 
wound 80 mL 

MSC-CM by subcu-
taneous injection 

and 20 mL by 
topical

-ReviewJayaraman et al. 
(24)

Safety and improvement in pain and 
wound size were seen.

4 ×  106 to  106 cell/
mL30Clinical 

trialKirana et al. (25)

Satisfactory results and side effects 
were not seen.

4 ×  106 to 6 ×  106 
cell/mL2Case reportSung et al. (26)

Efficacy and safety were seen.---ReviewCherubino et al. 
(27)

In this study, we included 12 review studies, five system-
atic reviews, three case reports, and two clinical trials.

4.1. Systematic Review Studies
In this study, we included five systematic reviews:
(1) In the study by Gentile P et al., 22 papers were se-

lected. This systematic review presented the efficacy of 
platelet-rich plasma (PRP), adipose-derived (AD)-MSCs, 
and biomaterials in treating cerebral salt wasting (CSW, 
sexually transmitted diseases (STDs), and skin defects. Be-
cause cell therapy is technically different, further studies 
should be performed to determine the protocol and its 
standardization, and also large-scale clinical trial studies 
should be performed to ensure the effectiveness of this 
treatment (6).

(2) The study by Holm et al involved all clinical trials 
from PubMed and Embase. 14 studies were found. The re-
sults showed that cell therapy was effective, and it could 
heal wounds and reduce the pain. The results of studies 
showed the positive effect of cell therapy on treating vari-
ous wounds; however, further studies are required (14).

(3) Luck J, et al. evaluated the efficacy and safety of cell 
therapy in chronic wounds. All autologous fat grafting 

(AFG) techniques were performed on the intervention 
group and meta-analysis was performed, and different 
techniques were compared. The results showed that all 
techniques were effective and safe in wound healing (15).

(4) In the study by Malik D et al., 10 observational case 
series were included in the qualitative synthesis. There 
were no randomized controlled trials. Autologous fat cell 
transplantation was associated with satisfactory wound 
healing and few complications, but the quality of evi-
dence in the studies was low (9).

(5) Sierra-Sanchez et al. expressed that using MSCs ad-
vanced therapies for skin pathology can improve pa-
tients’ quality of life. Treatment of psoriasis or atopic der-
matitis was effective. They also highlighted the need for 
more studies in terms of effectiveness and safety. Despite 
many studies, the studies did not have sufficient quality 
and control group (7).

4.2. Clinical Trial Studies
In this study, we included two clinical trials.
(1) Eleven patients participated in a clinical trial by 

Maslowski et al. The mean age of this group was 9.5 + 66.6 
years with the chronic venous ulcer. Adipose tissue was col-
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lected by aspiration. Cells were implanted subcutaneously 
on and around the wound, and patients were followed up 
every two weeks for six months. All patients received topi-
cal and standard treatment. The average amount of cells 
injected into patients was 5.6 × 106 ± 4 × 106. Eventually, 75% 
of the wounds healed). There was no association between 
age and recovery, and no serious side effects were ob-
served. Finally, the authors stated that adipose tissue stem 
cells can be a promising and safe treatment for chronic ve-
nous ulcers (8).

(2) In a clinical trial by Kirana et al., 24 patients were 
randomized to receive bone marrow mononuclear cells 
(BMCs) (BMCs or tissue repair cells) TRCs (and 22 patients 
were in the control group. One patient in the TRC group 
and two patients in the BMC group were excluded dur-
ing follow-up, and one patient died before the end of the 
study. During the study, while the BMC group improved, 
the TRC group did not show any improvement. Eighteen 
patients recovered 3.8 times fewer cells than the other 
group after 45 weeks of recovery, but TRC patients were 
injected with some CD90 + tubes. Improvement in micro 
vascularization was seen in some patients, and improve-
ment was seen in both groups (25).

4.3. Case-control Studies
In this study, we included three case-control studies.
(1) In a study by Sung et al., a 23-year-old female patient 

was injected by a non-medical specialist in the forehead and 
nose. Inflammation with necrosis was seen in an area of 3 x 
3 cm. In another case, a 30-year-old woman in a private clinic 
had cells injected into the back and tip of her nose; she de-
veloped swelling at the injection site, but the wounds grad-
ually healed, leaving only fine lines after six months. Using 
fat mesenchymal cells, the wounds healed completely, and 
the results were satisfactory (injection: 6 - 4 ×  106 cells) (26).

(2) Portas et al. evaluated a case of chronic wound 
with more than 30 years of non-response to treatment 
with other MSCs with a volume of 1 × 106. The area of the 
wound was 12 x 4 cm after two years of follow-up after in-
jection. Finally, the wounds healed, the signs and symp-
toms decreased, and the patient’s quality of life increased 
dramatically (22).

(3) In a case report by Zeng et al., a 57-year-old woman 
with a diabetic ulcer on the back of her right leg that 
wound did not heal with other treatments. MSCs were 
injected at a concentration of 1 × 106. After the stem cell 
injection, her foot ulcer healed, and her foot function was 
well maintained while walking, and cell therapy did not 
cause any side effects after six months of follow-up (18).

4.4. Review Studies
The summary of the results of 12 articles reviewed is as 

follows:
- Using stem cell technology as a non-invasive approach 

can be a good alternative to improving wound problems.
- MSC transplantation can accelerate wound closure, im-

prove clinical parameters, and prevent amputation.
-  The short-term evidence of this technology in terms 

of efficiency and effectiveness, and to some extent cost-
effectiveness, has been declared positive.

-  Limitations of stem cells to wound healing may in-
clude the need to improve cell delivery methods, cell 
viability, and heterogeneity in the preparation of MSCs. 
Further studies may be needed to determine its safety (10-
14, 16, 17, 19-21, 23, 24, 27).

5. Conclusions
Based on the findings, evidence on the safety and effi-

cacy of using stem cells in treating patients with wound 
problems is sufficient. However, there are still few clini-
cal trials in this regard. Hence, further studies are needed 
to confirm the results. Most clinical studies are in the 
animal phase. The preliminary finding of our research 
showed that MSCs can be a hopeful strategy to improve 
wound injury, and these were effective and safe in most 
studies, but most of the research agree that more studies 
need to be done, but anyway, Stem cells accelerate burn 
wound healing.
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