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Liver cirrhosis

Liver cirrhosis(LC) represents the end stage of various chronic liver diseases. It is accompanied by the development of
liver failure and portal hypertension which lead to many serious systemic complications. Also, patients with LC have
increased risk of hepatocellular carcinoma(HCC) development. It was showed that the risk of developing HCC depends on
the underlying disease. In patients with autoimmune hepatitis there is low incidence rate of HCC(2.9% in 10 years)[1].
However, chronic hepatitis B is associated with high risk of the HCC development(19.8% in 13 years)[2].

There are different causes of liver cirrhosis development. It was noticed that some geographical distribution of the
etiologic factors exist. For instance, in western countries the leading causes of liver cirrhosis are alcoholism, chronic
hepatitis C virus infection and nonalcoholic fatty liver disease[3-5]. On the over hand, liver cirrhosis in the Asia-Pacific
region mainly caused by chronic hepatitis B[6]. The other causes include inherited diseases such as hemochromatosis and
Wilson’s disease, primary biliary cirrhosis, primary sclerosing cholangitis and autoimmune hepatitis[7,8].

Unfortunately, liver transplantation remains the only treatment for end-stage cirrhosis. Due to the fact that
transplantation is associated with many problems such as the shortage of donor organs, rejection, serious adverse
effects of the long-term use of immunosuppressants and high cost the using of liver transplantation is limited for many
patients[9].

Stem cell therapy of Liver cirrhosis

Stem cell therapy represents a promising alternative treatment for patients with LC. The therapeutic effects are based on
the ability of stem cells to differentiate into functional hepatocytes. Thus, they promote to tissue regeneration by
differentiating into the injured cells. Moreover, stem cells inhibit hepatocellular apoptosis and secrete cytokines, growth
factors which enhance liver regeneration. Also, they block the production of extracellular matrix and promote to
degradation of excessive extracellular matrix leading to inhibition of liver fibrosis and repair of injured liver tissues.

The first report of treating liver cirrhosis patients with autologous bone marrow derived stem cells(BMSCs) was published
in 2006 by Terai S.et al. Nine patients with liver cirrhosis were enrolled in clinical trial. All of them received the infusion of
autologous BMSCs. The follow-up period was 6 months. Liver function was monitored by blood examination. Significant
improvements in serum albumin levels and total protein were observed at the end of follow-up period. Therefore the
liver function has improved dramatically. Also, significantly improved Child-Pugh scores were noticed at 4 and 24 weeks.
It is important to emphasize that infusion of BMSCs wasn’t accompanied by any side effects in patients. It was the first
clinical trial which confirmed the feasibility and safety of autologous bone marrow derived stem cells therapy for patients
with liver cirrhosis[10].

Encouraging results were obtained in clinical trial conducted by Kim J.K. et al. in which patients with advanced liver
cirrhosis were treated by autologous BMSCs infusion. There were ten patients with advanced LC due to chronic hepatitis
B virus infection. After autologous BMSCs infusion liver function was improved significantly. It was noticed that median
serum albumin and hemoglobin levels increased dramatically. Also, Child-Pugh scores were significantly improved at 6
months after received treatment. Moreover, all patients demonstrated improvement in quality of life. It is important to
notice that there were no serious adverse reactions after stem cell therapy in any of the patients[11].

In 2011 Saito T. et al. reported the results of prospective controlled clinical trial in which positive effects of autologous
BMSCs infusion were demonstrated for patients with alcoholic liver cirrhosis. Ten patients with advanced alcoholic liver
cirrhosis who had abstained from alcohol intake for 24 weeks were recruited. All of them were divided into two groups of
five people. Patients in first group were treated by autologous bone marrow stem cells which were injected
intravenously. The second group was control. The follow-up period was 6 months. Liver function parameters and the
level of the type IV collagen 7S domain as a marker of fibrosis were monitored in all patients during the observation
period. The serum levels of albumin and total protein as well as the prothrombin time were significantly increased in
stem cells treated patients. No changes were observed in the control group. Also, Child-Pugh scores were significantly
improved in the treated group. Moreover, after stem cell therapy in four patients the serum levels of type IV collagen 7S



domain decreased indicating to amelioration of the degree of fibrosis. No serious side effects were observed after
autologous BMSCs infusion[12].

In 2009 Kharaziha P. et al. demonstrated the results of clinical trial in which patients with liver cirrhosis were treated by
autologous mesenchymal stem cells (MSCs). There were eight patients with end-stage liver disease. All of them received
the injection of autologous MSCs. The follow-up period was 6 months. Treatment was well tolerated by all patients. No
adverse effects were observed. Significant improvement of liver function was noticed. The serum levels of albumin were
increased. The Model for End-Stage Liver Disease score decreased dramatically. The obtained data showed the feasibility,
safety and efficacy of using autologous MSCs as a treatment for patients with end-stage liver disease[13].

Safety and positive effects of autologous MSCs therapy in liver cirrhosis were also showed in clinical trial by Peng L. et al.
in 2011. It was a prospective controlled clinical study in which a total of 527 patients with liver failure caused by hepatitis
B were enrolled. Among them a group of 53 patients (39 had liver cirrhosis) received autologous MSCs. No side effects
related to MSCs transplantation were observed. The control group included 105 patients. The follow-up period was 24
months. It was showed that MSCs administration significantly improved the liver function. Levels of albumin, total
bilirubin and prothrombin time as well as Model for End-Stage Liver Disease score were markedly improved two-three
weeks after transplantation, compared with those in the control group. Also, there were no differences in incidence of
hepatocellular carcinoma or mortality between the two groups over a two year follow-up period. Furthermore, among
patients who received autologous MSCs therapy no significant difference was observed in the incidence of hepatocellular
carcinoma or survival rate between patients with and without cirrhosis. It is established that liver cirrhosis represents
one of the most important risk factors for development of hepatocellular carcinoma[6]. Therefore, obtained results
provided evidence that autologous MSCs might protect the cirrhosis patients in regards to the occurrence of
hepatocellular carcinoma and mortality. Also, it was confirmed that autologous MSCs transplantation is safe and
effective in the treatment of liver disorder[14].

Successful application of autologous stem cells for the treatment of liver cirrhosis was showed in clinical trial conducted
by Salama H. et al. in 2010. There were 48 patients with liver cirrhosis, 36 of them had chronic end-stage hepatitis C-
induced liver disease and 12 others had end-stage autoimmune liver disease. All of them received autologous stem cells
therapy. Treatment was well tolerated by all patients in general. The follow-up period was 12 months. A statistically
significant decrease in ascites was observed in all patients. Also, it was noticed that clinical and biochemical improvement
occurred in a large percentage of patients after transplantation of stem cells. Patients with hepatitis C-induced liver
disease showed marked statistically significant changes in albumin, bilirubin, international normalized ratio and ALT
levels. In group of patients with autoimmune liver disease significant improvement of albumin, bilirubin, international
normalized ratio and ALT levels were also observed. The obtained results demonstrated that autologous BMSCs can be
safely administered and represent a potential therapeutic modalities for patients with both viral and autoimmune-
induced end-stage liver disease[15].

It is necessary to mention the results of randomized controlled clinical trial conducted by Lyra A.C. et al. in 2010 in which
patients with advanced hepatic cirrhosis were treated by the infusion of autologous BMSCs. Thirty patients on the liver
transplant waiting list were randomly divided into two groups. The first group included patients who received autologous
BMSCs infusion. The second group was control. The follow-up period was 12 months. In the first 90 days it was noticed
that transplantation of autologous BMCs significantly improved liver function. Albumin levels improved in treatment
group compared with control group. Also, decrease of bilirubin levels was observed in the first group whereas in the
control group it was increased. Moreover, Child-Pugh score improved in the stem cell therapy group. In addition, the
model for end-stage liver disease score remained stable in the first group whereas it increased during follow-up in the
control group. The changes observed in the clinical trial demonstrated the feasibility and efficacy of using autologous
BMCs as a treatment for patients with end-stage liver disease[16].

In conclusion, according to available data from various clinical trials, using of autologous stem cells in the treatment of
patients with LC is safe and effective. It was showed that stem cell therapy significantly improves liver functioning.
Moreover, it has a great potential to reverse the damage occurred in the liver.

+4141 5087047
swiss medica www.startstemcells.com # +381 6225 6192

Xl century S.A.

consultant@startstemcells.com



References

1. Manns M.P., Czaja A.)., Gorham J.D. et al.: Diagnosis and management of autoimmune hepatitis. Hepatology
2010; 51: 2193-213.

2. Chen C.F., Lee W.C., Yang H.l. et al.: Changes in serum levels of HBV DNA and alanine aminotransferase
determine risk for hepatocellular carcinoma. Gastroenterology 2011; 141: 1240-8.

3. Naveau S., Perlemuter G., Balian A. [Epidemiology and natural history of cirrhosis]. Rev Prat 2005; 55: 1527-1532
[PMID:16255293]

4. Di Bisceglie A.M. Natural history of hepatitis C: its impact on clinical management. Hepatology 2000; 31: 1014-
1018 [PMID: 10733560 DOI: 10.1053/he.2000.5762]

5. Innes H.A., Hutchinson S.J., Barclay S. et al. Quantifying the fraction of cirrhosis attributable to alcohol among
chronic hepatitis C virus patients: implications for treatment cost-effectiveness. Hepatology 2013; 57: 451-460
[PMID: 22961861 DOI: 10.1002/hep.26051]

6. Liaw Y.F., Leung N., Kao J.H. et al. Asian-Pacific consensus statement on the management of chronic hepatitis B: a
2008 update. Hepatol Int 2008; 2: 263-283 [PMID: 19669255 DOI:10.1007/s12072-008-9080-3]

7. Deutsch M., Emmanuel T., Koskinas J. Autoimmune Hepatitis or Wilson’s Disease, a Clinical Dilemma. Hepat Mon
2013; 13: 7872 [PMID: 23922560 DOI: 10.5812/hepatmon.7872]

8. Poupon R., Chazouilleres 0., Corpechot C. et al. Development of autoimmune hepatitis in patients with typical
primary biliary cirrhosis. Hepatology 2006; 44: 85-90 [PMID:16799997 DOI: 10.1002/hep.21229]

9. Manns M.P. Liver cirrhosis, transplantation and organ shortage. Dtsch Arztebl Int. 2013 Feb;110(6):83-4. doi:
10.3238/arztebl.2013.0083. Epub 2013 Feb 8.

10. Terai S., Ishikawa T., Omori K. et al. Improved liver function in patients with liver cirrhosis after autologous bone
marrow cell infusion therapy. Stem Cells 24, 2292, 2006.

11. Kim J.K., Park Y.N., Kim J.S. et al. Autologous bone marrow infusion activates the progenitor cell compartment in
patients with advanced liver cirrhosis. Cell Transplant. 2010;19(10):1237-46. doi: 10.3727/096368910X506863.
Epub 2010 Jun 3.

12. Saito T., Okumoto K., Haga H. et al. Potential therapeutic application of intravenous autologous bone marrow
infusion in patients with alcoholic livercirrhosis. Stem Cells Dev. 2011 Sep;20(9):1503-10. doi:
10.1089/scd.2011.0074. Epub 2011 May 11.

13. Kharaziha P., Hellstrom P.M., Noorinayer B. et al. Improvement of liver function in liver cirrhosis patients after
autologous mesenchymal stem cell injection: aphase I-Il clinical trial. Eur J Gastroenterol Hepatol. 2009
Oct;21(10):1199-205. doi: 10.1097/MEG.0b013e32832a1f6c.

14. Peng L., Xie D.Y,, Lin B.L.et al. Autologous bone marrow mesenchymal stem cell transplantation in liver failure
patients caused by hepatitis B: short-term and long-term outcomes. Hepatology 54, 820, 2011.

15. Salama H., Zekri A.R., Zern M. et al. Autologous hematopoietic stem cell transplantation in 48 patients with end-
stage chronic liver diseases. Cell Transplant. 2010;19(11):1475-86. doi: 10.3727/096368910X514314. Epub 2010 Jun
29.

16. Lyra A.C., Soares M.B., da Silva L.F. et al. Infusion of autologous bone marrow mononuclear cells through
hepatic artery results in a short-term improvement of liver function in patients with chronic liver disease: a pilot
randomized  controlled  study. Eur J  Gastroenterol Hepatol. 2010  Jan;22(1):33-42.  doi:
10.1097/MEG.0b013e32832eb69a.



HIGHLY SKILLED
INTERNATIONAF _ MEDICAL

EXPERTS

ADVANCED .. ») FROMALL OVER
MEDICAL EQUIPMENT 2 ' THE WORLD
'i :;;;;.. e &

—'TL"*:- L ii



	Liver Cirrhosis-1 copy
	Liver Cirrhosis-2 copy
	Liver Cirrhosis-3 copy
	ALS-4

