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INTRODUCTION
Liver disease is one of the most common diseases in the 

world, which has the characteristics of a low cure rate, high 
cost, rapid metastasis, and high mortality in clinical practice.1 

In the early stage of liver disease, persistent inflammation can 
lead to liver fibrosis and the accumulation of scar tissue, 
which will develop into irreversible cirrhosis if not treated in 
time.2 At present, liver cirrhosis is the 14th most common 
cause of death in the world, and its incidence and mortality 
are increasing year by year.3,4 Liver transplantation is an 
effective treatment for decompensated cirrhosis, but limited 
donor sources and immune rejection have affected the wide 
application of liver transplantation.5

Stem cells are a class of cells with self-renewal, efficient 
proliferation, and multi-directional differentiation into 
multiple cell lineages. They have been used in the treatment 
of many diseases including central nervous system diseases, 
diabetes, and tumors.6 The use of stem cell-based therapy to 
repair damaged liver tissue is one of the new treatments.7 At 
present, there are many basic and clinical studies 
demonstrating that stem cells have a good therapeutic effect 
on liver cirrhosis.8 For example, human menstrual blood 

ABSTRACT
Objective • In recent years, stem cell transplantation 
(SCT) has been applied to the clinical treatment of 
patients with cirrhosis. The specialist clinic of the SCT 
clinic provides regular and effective interventions for 
cirrhosis, helping to improve patient management and 
compliance. The aim of this study was to determine the 
efficacy and safety of SCT in the treatment of cirrhosis.
Methods • This systematic review adhered to the guidelines 
outlined in the PRISMA statement.  The National Library of 
Medicin (MEDLINE), Excerpt Medica Database (EMBASE), 
Cochrane Central Register of Controlled Trials (CENTRAL), 
and Clinical Trials.gov databases were searched to screen 
liver cirrhosis-related articles with stem cell therapy from 
2000 to 2022.  The articles were then filtered and extracted 
for clinical outcomes including MELD score, Child-Pugh 
score, platelets, creatinine, bilirubin, albumin, international 
normalized ratio (INR), alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), γ-glutamyl transferase 
(GGT), alkaline phosphatase (ALP), α fetoprotein (AFP), 
prothrombin time (PT).  The data were normalized and  

analyzed using the standardized mean difference (SMD) 
and 95% confidence interval (CI).
Results • A total of 1209 articles were searched, and from 
these, ten studies were selected for analysis regarding the 
association between SCT and the clinical outcomes of 
liver cirrhosis. The findings revealed that SCT therapy, in 
comparison to conventional treatment, resulted in a 
reduction in MELD score and INR after 1 month, a 
decrease in Child-Pugh score at 3 months, an increase in 
platelet count at 3 months, and an elevation in ALB levels 
after 1 month. However, no significant beneficial effects 
were observed on creatinine, bilirubin, PT, ALT, AST, 
GGT, ALP, and ASP levels.
Conclusion • This study suggested that SCT therapy could 
elevate the ALB levels and alleviate the MELD score and 
INR, short-term decreasing the Chile-Pugh score and 
increasing the platelet levels. It could be a potential 
therapeutic alternative for patients with cirrhosis. (Altern 
Ther Health Med. 2024;30(6):246-253).
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METHODS
Literature search strategy

This systematic review followed the guidelines specified 
in the PRISMA statement.The search encompassed literature 
on liver cirrhosis and stem cell transplantation published 
between April 2000 and April 2022.  Multiple electronic 
databases, such as PubMed and Web of Science, were queried 
using the specified keyword criteria: [(liver OR liver cirrhosis) 
AND (stem cells OR stem cell transplantation)].  Additionally, 
the reference lists of identified articles were manually 
examined to identify any potentially relevant publications.

Inclusion and exclusion criteria
Two authors (Xingfen Zhang and Wei Li) independently 

reviewed the titles and abstracts of each screened publication to 
decide whether the articles met the inclusion criteria as follows: 
(1) all patients diagnosed with liver cirrhosis. (2) received either 
SCT therapy or standard therapy. (3) at least one of the following 
outcomes was investigated: MELD score, Child-Pugh score, 
platelets, creatinine, bilirubin, albumin, international normalized 
ratio (INR), alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), γ-glutamyl transferase (GGT), alkaline 
phosphatase (ALP), α fetoprotein (AFP), prothrombin time 
(PT) (4) two-arm study design with randomized controlled or 
observational. The excluded criteria were as follow: (1) involved 
patients diagnosed with other diseases; (2) inappropriate 
controls; (3) lacked data on key variables.

Data extraction and quality assessment
The information on articles included publication date, 

authors, study type, stem cell type, the number of transplants, 
sample size, race, country, clinical outcomes type, and 
clinical outcomes data were extracted and recorded by two 
authors (Xingfen Zhang and Wei Li) independently. The 
extracted data was revised by supervisor author Qinzhi 
Deng. The quality of included publications was reviewed and 
evaluated following the Newcastle–Ottawa Scale (NOS) by 
two authors Qinzhi Deng and Wenhong Zhou independently, 
and Qinzhi Deng rejudged the scale to make a consensus 
between all reviewers if any difference occurred.  

Statistical analysis
Meta-analysis was performed using the Revman5.4 

software provided by the Cochrane Collaboration. The 
bivariate adoption rate difference (RD) and its 95%CI, and 
the mean difference (WMD) and its 95%CI were used for 
continuity variables. χ² test was used to evaluate the 
heterogeneity among the trials. The test level α was set at 0.1, 
and the degree of heterogeneity was expressed. If P > .10 and 
I2 < 0%, there was statistical homogeneity between the 
studies, and the fixed-effect model was used to combine the 
effect size. Qualitative causes (sensitivity analysis, subgroup 
analysis) can only be combined with random effects models 
if no heterogeneous causes can be found. For high 
heterogeneity (I2 ≥ 70%), for moderate heterogeneity (50% ≤ 
I2 < 70%), the causes of heterogeneity must be analyzed 

mesenchymal stem cells can improve liver fibrosis in mice by 
acting on stellate cells.9 Umbilical cord mesenchymal stem 
cell transplantation (SCT) can effectively improve liver 
function and prolong life in patients with decompensated 
cirrhosis.10 Therefore, SCT is expected to become one of the 
treatment methods for liver diseases such as cirrhosis.11

However, it is worth noting that in recent years, there 
have also been studies that have questioned the effectiveness 
and safety of SCT in the treatment of liver diseases such as 
cirrhosis. A multicenter, randomized controlled trial showed 
that SCT could not improve liver dysfunction or fibrosis, and 
may also increase the risk of adverse events in patients.12 
Another study suggests that the treatment of autologous stem 
cells is ineffective in patients with decompensated cirrhosis.13 
In addition, Moore et al.14 systematically reviewed various 
clinical studies of autologous SCT for liver disease and found 
that there is no clear evidence that autologous SCT benefits 
patients with cirrhosis. Therefore, there are still many 
problems to be solved in the treatment of liver cirrhosis with 
SCT, such as the risk of teratoma after transplantation.15

With the progress of liver transplantation technology and 
the use of new immunosuppressants, the survival rate and 
quality of life of liver transplant recipients have been 
significantly improved. Various types of stem cells play a role 
in liver regeneration in their own unique patterns, and the 
mechanism may be “cell fusion” or “transdifferentiation.” 
Hematopoietic stem cells as a potential source of cells may play 
a role in liver regeneration or reconstruction therapy. Edge 
population cells not only serve as an appropriate cell population 
for liver stem cell therapy, but also provide an ongoing link 
between liver - and bone-marrow-derived stem cells. Small 
hepatocyte-like progenitors have the potential to differentiate 
into hepatocyte parenchymal cells. Before stem cells can be 
used in the clinical treatment of liver diseases, there are still a 
series of unclear issues that need to be further studied.

For further verification, the effectiveness and safety of 
stem cell therapy on clinical liver cirrhosis patients were 
systematically reviewed and evaluated through meta-analysis. 
Ten studies were filtered from databases and met the inclusion 
criteria, several clinical outcomes including the MELD score, 
Child-Pugh score, platelets, creatinine, bilirubin, albumin, 
INR, ALT, AST, GGT, ALP, AFP, and PT levels were extracted 
from studies and normalized to analysis. MELD is a system 
that mainly uses serum bilirubin, prothrombin time 
international standardized ratio and serum creatinine to 
evaluate end-stage liver disease. Its application in predicting 
end-stage liver disease mortality and liver transplantation has 
gradually matured, and its application scope has begun to 
expand to severe hepatitis and liver cancer. Child-Pugh score 
is one of the most commonly used methods to evaluate liver 
reserve function in patients with cirrhosis, and has important 
prognostic value for patients with cirrhosis. A higher score 
indicates poorer liver reserve function.The results of this study 
suggest serval clinical outcomes associated with a single 
infusion of stem cell therapy and provide a comprehensive 
evaluation perspective on stem cell therapy with liver cirrhosis.
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(sensitivity analysis, subgroup analysis). When the causes of 
heterogeneity cannot be found, it is recommended to 
abandon Meta and change to qualitative systematic 
evaluation. Data from the Juna clinical trials could not be 
pooled and only descriptive analysis was performed.

RESULTS
Literature Search

A comprehensive search was conducted in PubMed, 
Embase, and the Cochrane Library, resulting in the 
identification of 1209 articles. After reviewing the titles and 
abstracts, 370 studies were deemed irrelevant and excluded. 
Subsequently, 27 studies were considered potentially eligible 
and underwent further evaluation. Among these, 18 studies 
were excluded due to various reasons, including their focus on 
other topics (n = 2), their design as reviews or meta-analyses 
(n = 6), or their classification as single-arm studies (n = 10). 
Ultimately, a total of 10 studies were selected for inclusion in 
the final meta-analysis. No additional studies were obtained 
through manual searches of reference lists. The flow diagram 
of the study selection process is presented in Figure 1.

Clinical characters
The present meta-analysis incorporates ten studies 

conducted between 2012 and 2018, originating from diverse 
countries such as China (n = 4), Egypt (n = 2), Korea (n = 1), 
India (n = 1), Iran (n = 1), and the UK (n = 1). These studies 
examine the clinical characteristics of liver cirrhosis, with 
specific pathologies including HBV-related (n = 3), HCV-
related (n = 2), decompensated (n = 2), alcohol-related (n = 
1), and mixed (n = 2). The analysis encompasses a total of 504 
patients, with 238 receiving conventional therapy and 266 
receiving SCT. The stem cells were derived from BM-MSC (n 
= 5), PBSC (n = 3), and UC-MSC (n = 2), and eight studies 
involved autologous transplants while two studies involved 
allogeneic transplants. The stem cells were administered via 
intravenous (n = 5), hepatic artery (n = 4), and portal vein (n 
= 1) routes. Single infusions were conducted in seven studies, 
one study involved twice infusions, and two studies involved 
three infusions (one infusion per month). The dosage of 
transplanted stem cells varied greatly, ranging from 2×107 to 
3.2×1010 cells. See table 1

MELD score
The analysis was conducted using five studies that 

assessed the efficacy of the Model for End-stage Liver Disease 

Table 1. Clinical characteristics of the included studies in this meta-analysis

Year Author Country
Disease 
etiology Stem cell type Dosage

Times of 
treatment Administration route

Patient number Median age Sex ratio (Male/Female)
Follow-up timeControl SCT Control SCT Control SCT

2018 Newsome et al.12 UK Mix CD133+ PBSC 0.2 X 106 / kg Once intravenous infusion 27 28 52 56.5 48% 79% 12 months
2018 Ke et al.20 China HBV UC-MSC 3 - 4 × 107 Three intravenous infusion 46 46 47.1 46.8 63% 59% 18 months
2016 Suk et al.16 Korea Alcohol BM-MSC 5 × 107 Once hepatic artery infusion 18 18 53.7 53.1 94% 83% 6 months
2013 Mohamadnejad et al.13 Iran Decompensated BM-MSC 7 - 9 × 108 Two portal vein infusion 9 10 46.2 42.9 56% 70% 12 months
2015 Sharma et al.21 India Decompensated CD34+ PBSC NA Once hepatic artery infusion 17 18 47.4 48.9 87% 73% 3 months
2015 Zekri et al.22 Egypt HCV BM-MSC 0.5 × 108 Once intravenous infusion 30 30 49.4 49.6 87% 83% 12 months
2015 Cai et al.23 China HBV PBSC 2 - 4 × 107 Once hepatic artery infusion 28 23 50.8 51.5 61% 61% 12 months
2014 Li et al.24 China HBV BM-MSC 1.6 - 3.2 × 1010 Once hepatic artery infusion 37 40 50.4 51.6 89% 93% 1 months
2012 Lin et al.25 China Mix UC-MSC 0.5 - 1 × 108 Three intravenous infusion 16 38 48 47 94% 89% 12 months
2012 EI-Ansary et al.26 Egypt HCV BM-MSC 1 X 107 / kg Once intravenous infusion 10 15 51.6 48 80% 73% 6 months

Figure 1. The screening strategy and the included article 
number of this study.

Figure 2. Forest plot of the effects comparison of SCT therapy 
on MELD score within 1 month, 3 months, and 6 months.
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stem cell transplant therapy had a lower MELD score 
compared to the control group at 1 month (SMD: -0.35, 95% 
CI: -0.67 to -0.02, P = .036), 3 months (SMD: -0.56, 95% CI: 
-0.98 to -0.14, P < .001), and 6 months (SMD: -0.63, 95% CI: 
-1.20 to -0.07, P = .029). Mild heterogeneity was observed in 
the MELD score at 3 months (I2 = 45.4%, P = .119) and 6 
months (I2 = 55.9%, P = .079) . See Figure 2. 

Child-Pugh score
The analysis comprised of two studies aimed at evaluating 

the Child-Pugh score in liver cirrhosis patients following one 
month of treatment, and an additional three studies focused 
on assessing the score after three months of treatment. The 
results indicated that there was no significant difference 
between the stem cell therapy (SCT) group and the control 
group in terms of the Child-Pugh score after 1 month (SMD: 
-0.08, 95% CI: -0.41 to 0.25, P = .633). However, the SCT 
treatment was found to be associated with a lower Child-
Pugh score compared to the control group within 3 months 
(SMD: -0.58, 95% CI: -1.19 to -0.04, P < .001). There was 
substantial heterogeneity in the Child-Pugh score after 3 
months (I2 = 73.3%, P = .023). See Figure 3.

Platelets
Two studies conducted within a one-month timeframe 

and three studies conducted within a three-month timeframe 
examined the disparity in platelet counts among liver 
cirrhosis patients undergoing stem cell therapy (SCT) 
treatment versus those receiving traditional therapy. The 
analysis results showed that there was no significant difference 
between the SCT group and the control group in terms of 
platelet numbers at 1 month (SMD: 0.37, 95% CI: -0.05 to 
0.79, P = .085). However, an increase in platelet numbers was 
observed after 3 months of treatment (SMD: 0.41, 95% CI: 
0.03 to 0.78, P = .033). The platelet numbers at 1 month (I2 = 
0.0%, P = .537) and 3 months (I2 = 0.0%, P = .781) showed 
low heterogeneity.See Figure 4.

Creatinine levels
The creatinine levels of patients with liver cirrhosis were 

documented in a total of five studies. Among these, three 
studies were included in the analysis comparing the treatment 
group receiving SCT with the control group after one month, 
five studies were included after three months, and three 
studies were included after six months. The results showed 
no significant change in creatinine levels after 1 month of 
SCT treatment (SMD: -0.21, 95% CI: -0.69 to 0.27, P = .395), 
3 months (SMD: -0.34, 95% CI: -0.76 to 0.08, P = .111), and 
6 months (SMD: -0.23, 95% CI: -0.73 to 0.27, P = .364). There 
was mild heterogeneity in the creatinine levels at 3 months (I2 
= 46.8%, P = .111). See Figure 5.

Metabolic function (ALB and BR)
Nine studies were analyzed to determine the impact of 

SCT therapy on albumin (ALB) levels, while eight studies were 
analyzed for bilirubin (BR) levels. The results showed that SCT 

(MELD) Score in patients with liver cirrhosis at 1, 3, and 
6-month intervals. Specifically, data pertaining to the MELD 
score were reported in three studies at the 1-month mark, 
five studies at the 3-month mark, and four studies at the 
6-month mark. The results showed that the group receiving 

Figure 3. Forest plot of the effects comparison of SCT 
therapy on Child-Pugh score within 1 month and 3 months.

Figure 4. Forest plot of the effects comparison of SCT 
therapy on platelets within 1 month and 3 months.

Figure 5. Forest plot of the effects comparison of SCT therapy 
on creatinine levels within 1 month, 3 months, and 6 months.
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to 0.11, P = .254), and 6 months (SMD: -0.28, 95% CI: -0.63 to 
0.06, P = .105). Substantial heterogeneity was observed in BR 
levels at 1 month (I2 = 72.0%, P = .006). See Figure 6.

Blood coagulation function (INR and PT)
The results of liver cirrhosis patients receiving SCT 

therapy and conventional therapy in terms of their 
international normalized ratio (INR) and prothrombin time 
(PT) were reported in five and four studies, respectively. The 
patients treated with SCT showed significantly lower INR 
levels compared to conventional therapy at 1 month (SMD: 
-0.44, 95% CI: -0.85 to -0.03, P = .009), 3 months (SMD: 
-0.84, 95% CI: -1.36 to -0.32, P < .001), and 6 months (SMD: 
-0.37, 95% CI: -1.31 to 0.57, P = .002). Mild heterogeneity 
was present among the included studies for INR levels at 1 
month (I2 = 34.9%, P = .215) and 3 months (I2 = 57.7%, P = 

therapy led to elevated ALB levels compared to traditional 
therapy at 1 month (SMD: 0.56, 95% CI: 0.23 to 0.27, P = .001), 
3 months (SMD: 0.63, 95% CI: 0.26 to 1.01, P = .001), 6 months 
(SMD: 0.87, 95% CI: 0.30 to 1.43, P = .003), and 12 months 
(SMD: 1.64, 95% CI: 0.30 to 2.98, P = .017). Significant 
heterogeneity was observed in all time points (1 month: I2 = 
59.9%, P = 0.029; 3 months: I2 = 61.1%, P = 0.017; 6 months: I2 
= 71.3%, P = .008; 12 months: I2 = 92.1%, P = .017). For BR 
levels, there was no significant difference between the SCT 
group and the control group at 1 month (SMD: -0.16, 95% CI: 
-0.62 to 0.30, P = .491), 3 months (SMD: -0.15, 95% CI: -0.40 

Figure 6. Forest plot of the effects comparison of SCT therapy 
on ALB and BR levels within 1 month, 3 months, and 6 months.

Figure 7. Forest plot of the effects comparison of SCT therapy 
on INR levels within 1 month, 3 months, and 6 months, and 
PT within 1 month, 3 months, 6 months and 12 months.
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Transaminase activity level (ALT and AST)
The results showed no significant difference in ALT and 

AST levels after 1 month (ALT: SMD: -0.42, 95% CI: -1.11 to 
.26, P = .223; AST: SMD: -0.31, 95% CI: -0.88 to 0.25, P = 
.281), 3 months (ALT: SMD: -0.13, 95% CI: -0.43 to 0.16, P = 
.377; AST: SMD: -0.02, 95% CI: -0.37 to 0.33, P = .908), and 
6 months (ALT: SMD: -0.01, 95% CI: -0.47 to 0.45, P = .958; 
AST: SMD: 0.31, 95% CI: -0.16 to 0.77, P = .66) . There was 
significant heterogeneity found in ALT and AST levels at 1 
month (I2 = 83.3% for ALT and 76.1% for AST). See Figure 8.

Injury indicators (GGT, ALP, and AFP)
Patients receiving SCT treatment did not show significant 

differences in GTT, ALP, and AFP levels when compared to 

.069), and significant heterogeneity was found at 6 months (I2 
= 79.3%, P = .008). The sensitivity analysis was conducted for 
INR levels at 12 months, and the results suggested that the 
conclusions remained unchanged even after sequentially 
excluding individual studies. For the levels of PT, results from 
four studies indicated that there was no significant difference 
between SCT therapy and conventional therapy at any of the 
following time points: 1 month (SMD: 0.82, 95% CI: -0.53 to 
2.17, P = .234), 3 months (SMD: -0.85, 95% CI: -2.75 to 1.06, 
P = .383), 6 months (SMD: -1.47, 95% CI: -3.67 to 0.73, P = 
0.189), and 12 months (SMD: -1.71, 95% CI: -4.71 to 1.28, P 
= .262). The studies showed significant heterogeneity at all 
time points I2 = 95.9% to 98.0%). See Figure 7.

Figure 8. Forest plot of the effects comparison of SCT 
therapy on ALT and AST levels within 1 month, 3 months, 
and 6 months.

Figure 9. Forest plot of the effects comparison of SCT 
therapy on GTT, ALP, and AFP levels within 1 month, 3 
months, and 6 months.
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The summary results indicated that SCT treatment did 
not have a significant effect on ALT, albumin, PT, and Child-
Pugh scores, regardless of the length of follow-up. The study 
found that BMDSC was associated with a reduction in TBIL 
levels within 3 months, but this effect was not seen after 6 
months. However, sensitivity analysis suggested that BMDSC 
might increase albumin levels within 3 months or after 6 
months. The aforementioned conclusion was revised 
subsequent to the exclusion of the study conducted by 
Mohamadnejad et al. This exclusion was warranted due to 
the predominance of patients with mild to moderate cirrhosis 
in their study, which could potentially result in fluctuating 
serum indexes owing to plasma volume expansion and 
concomitant administration of other medications. 
Furthermore, it has been demonstrated that macrophage 
infusion effectively diminishes Model for End-Stage Liver 
Disease (MELD) scores in the majority of liver cirrhosis 
patients, while concurrently avoiding the occurrence of 
severe complications.

Our results indicated SCT therapy could elevate the ALB 
levels and alleviate the MELD score and INR, short-term 
decreasing the Chile-Pugh score and increasing the platelets 
levels. However, to evaluate the long-term efficacy and safety 
of stem cell transplantation for cirrhosis, a larger prospective 
randomized controlled trial is needed.

There are several limitations in this study should be 
noted. (1) The study’s limitations encompass the possibility 
of uncontrolled biases arising from the amalgamation of 
randomized controlled trials and observational studies, 
potentially resulting in inflated outcomes. (2) The restricted 
number of studies incorporated in the analysis hindered the 
capacity to perform more comprehensive stratified analyses. 
(3) Further prospective studies are required to validate the 
route of transfusion, predominantly through the hepatic 
artery in 8 out of 9 studies, as well as the findings pertaining 
to therapeutic effects stratified by the route of transfusion.(4) 
The limitations of this study include its reliance solely on 
published studies and the absence of access to unpublished 
data, potentially resulting in publication bias. (5) The study 
utilized pooled data and did not conduct a comprehensive 
analysis due to the unavailability of individual data.

In conclusion, a single infusion of SCT could improve 
serval clinical outcomes including MELD score and ALB 
levels, and could short-timely change the INR levels, blood 
platelets number, and Child-Pugh score. Furthermore, these 
studies must take into account various factors, including the 
administration method of transfusion, the specific cell type 
of stem cells utilized, the dosage and frequency of stem cell 
therapy, and the timing of initiating treatment, as these 
variables may impact the therapeutic outcomes. Additionally, 
it is crucial to conduct comparative analyses to assess the 
safety and effectiveness of stem cell therapy in comparison to 
other established treatments for liver cirrhosis. Moreover, 
future investigations should prioritize elucidating the 
underlying mechanism of action of bone marrow-derived 
stem cells (BMDSC) and their therapeutic effects, as this 

the conventional therapy group over 1, 3, and 6 months. 
Heterogeneity was observed in the ALT and AST levels at 1 
month, with I2 = 73.1% for ALT (P = .054) and 87.0% for AST 
(P < .001). Sensitivity analysis was not performed on GTT 
and ALP levels due to the limited number of included 
studies. See Figure 9.

DISCUSSION
In recent years, with the development of stem cell 

transplantation technology, stem cells have gradually replaced 
liver transplantation as one of the treatment methods for 
liver cirrhosis because of their advantages of multi-directional 
differentiation, high proliferation, and convenient sampling.16 
Stem cell therapy for liver cirrhosis has demonstrated a 
discernible impact in clinical settings. A recent academic 
study was conducted concurrently in vitro and in vivo to 
assess its efficacy. The viability and cytokine profile of stem 
cells were examined through in vitro culture, while the 
primary objective of the in vivo test was to evaluate the safety 
of stem cell infusion combination. The findings of the study 
demonstrated that the co-administration of hepatic stellate 
cells and mesenchymal stem cells not only augmented the 
efficacy of stem cells and extended the duration of liver 
function enhancement, but also exhibited evident safety of 
cell infusion via the hepatic artery, devoid of any adverse 
reactions.24 However, some studies have suggested that stem 
cell transplantation is not obvious in improving liver function 
and survival rate. A prior systematic review and meta-
analysis of 31 studies assessed the clinical impact of stem cell 
transplantation from various human tissue sources in liver 
cirrhosis patients.25 The review showed that stem cell therapy 
resulted in improved liver function without significant 
adverse events. However, the benefit was not statistically 
significant in terms of improving liver function and survival. 
Another meta-analysis of 5 studies evaluated the efficacy and 
safety of BMDSCs in uncompensated liver cirrhosis and 
found that SCT improved liver function with no severe side 
effects after a year.26 However, this analysis combined single-
arm and two-arm studies, and differences in the control 
group could have introduced biases. To provide a more 
comprehensive and up-to-date evaluation, we conducted this 
updated meta-analysis to systematically assess the efficacy 
and safety of SCT in liver cirrhosis patients.	

Our study findings suggest that SCT treatment was 
initially associated with a decrease in MELD scores within a 
three-month timeframe. However, this effect appeared to 
diminish after six months. Nevertheless, the sensitivity 
analysis revealed that even after excluding two specific 
studies (conducted by Mohamadnejad et al. and Suk et al.), 
the impact of BMDSC on MELD scores remained statistically 
significant after six months. The limited sample size in the 
study conducted by Mohamadnejad et al. and the inclusion 
of less severe cases in the study conducted by Suk et al. may 
account for the inconsistent results observed. Consequently, 
it is plausible to consider that SCT may be more efficacious in 
patients with severe liver cirrhosis.
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25.	 Qi X, Guo X, Su C. Clinical outcomes of the transplantation of stem cells from various human 
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Stem Cell Res Ther. 2015;10(2):166-180. doi:10.2174/1574888X09666141112114011
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knowledge will facilitate the optimization of stem cell therapy 
in the management of liver cirrhosis.
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