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Abstract  Background: This study was designed to explore the role of Foxp3+ Treg cells in chronic HCV infection by 
investigating its correlation with HCV load by PCR and its relation to the liver structural injury scored by the grades of 
activity and stages of fibrosis. Subjects and methods: A prospective cross-sectional observational study was carried out on 50 
adult patients with compensated chronic HCV infection and 50 age and sex matched apparently healthy subjects as control. 
Peripheral blood FoxP3+ Treg cells was detected by three-color flowcytometry. Quantitive HCV PCR was done to determine 
the viral load. The stages of fibrosis and the grades of activity were determined by per-cutaneous needle liver biopsy. Results: 
The mean level of Foxp3+ Treg in patients with chronic HCV was significantly higher than the age and sex matched healthy 
control (136.2 ± 60.8 versus 37.13± 14.76 respectively) P < 0.001. The level of Foxp3+ Treg was significantly higher in 
patients with high viremia compared to those with moderate viremia and was correlated positively with the level of viremia 
detected by PCR (r= 0.503 and p value < 0.001). However, no significant difference detected in the level of Foxp3+ Treg in 
patients with various stages of activity or grades of fibrosis. Conclusion: FoxP3+ Treg cells have essential role in the 
establishment of chronic HCV infection. Targeting FoxP3+ Treg cells in patients chronically infected with HCV could 
represent a promising approach to restore functional antiviral immunity and clearance of infection. 
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1. Introduction 
Hepatitis C virus (HCV) infection is a serious health 

problem that affects more than 170 million people 
worldwide with high tendency to develop chronic infections 
[1]. The long-term hepatic impact of HCV infection is 
highly variable, ranging from minimal change to chronic 
hepatitis, extensive fibrosis and cirrhosis with increased risk 
of hepatocellular carcinoma [2]. Failure of an adequate 
cellular immune response underlies viral persistence in up 
to 80% of infected individuals [3]. During the acute phase 
of infection, strong and long-lasting HCV-specific CD4+ 
and CD8+ T cell responses are associated with viral 
clearance [4]. Studies with HCV-infected patients have 
revealed that weak, non-sustained CD4+ T cell response  
is associated with failure of viral elimination and 
establishment of chronic infection [5]. HCV specific CD4+ 
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T cells have an altered proliferation rate and altered 
cytokine production, with a decreased IL-2 secretion [6]. 
CD4+CD25+Foxp3+ regulatory T (Foxp3+ Treg) cells 
constitute a specialized T cell population that suppresses the 
activation, proliferation, differentiation, and effector 
functions of many types of immune cells, including B cells, 
NK cells, and dendritic cells [7]. Foxp3+ Treg cells also 
play an important role in the modulation of antiviral T cell 
responses and immune-mediated host injury in the acute 
and chronic phases of viral infection [8]. Foxp3+ Treg cells 
have been reported to be increased in peripheral blood, and 
liver infiltrates of chronically HCV infected patients [9]. 
Moreover, HCV infected hepatocytes are capable of directly 
inducing development of Foxp3+ Treg cells [10,11].  

The high percentage of chronicity in HCV infected 
patients, as well as the variable long-term hepatic impact of 
HCV infection make it necessary to know the mechanisms 
employed by the virus to evade the immune response and to 
produce hepatic dysfunction. To achieve this goal, this 
study was designed to explore the role of Foxp3+ Treg cells 
in chronic HCV infection by investigating its correlation 
with HCV load by PCR and its relation to the liver 
structural injury scored by the grades of activity and stages 
of fibrosis. 
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2. Subject and Methods 
2.1. Study Participants 

This was a prospective cross-sectional observational  
study. The subjects included were 50 adult patients with 
compensated chronic HCV infection and 50 age and sex 
matched healthy controls. The patients were recruited from 
in-patient department and out-patient clinic of Al-Zahraa 
University hospital, Cairo, Egypt from august 2016 to 
September 2017. Informed consents were obtained from   
all study participants in advance. All procedures were 
performed in accordance with the guidelines in the 
Declaration of Helsinki and approved by Research Ethics 
Committee of Faculty of Medicine for Girls, Al-Azhar 
University. Exclusion criteria were decompensated liver 
cirrhosis, other hepatic viral infection, autoimmune diseases, 
diabetes mellitus or malignancy. All patients were subjected 
to a standardized questionnaire including: age, sex, possible 
risk of infection, clinical presentations, comorbidity and 
medications received. Physical examination was done with 
special emphasis to resting blood pressure, height and weight. 
Body mass index (BMI) was calculated as weight/height 2 
(kg/m2).  

2.2. Laboratory Investigations 

Blood samples were collected from the study participant 
aseptically. Complete blood picture was performed on 
Coulter Counter T890 (Coulter Counter, Harpenden, UK). 
Liver enzymes, including alanine amino-transferase (ALT), 
aspartate amino-transferase (AST), and alkaline phosphatase 
(ALP); kidney functions including serum urea and creatinine; 
fasting blood sugar (FBS) were carried out on Dimension 
RxL Max analyzer (Siemens Healthcare GmbH - Henkestr. 
127, 91052 Erlangen, Germany) by colorimetric techniques. 
HBsAg and HCVAb were done by using third generation 
enzyme-linked immunosorbent assay (ELIZA). The viral 
load was determined by Quantitive HCV PCR.  

2.3. Flowcytometry 

Flow cytometric identification of peripheral blood 
CD4+CD25+FoxP3+ T regulatory cells was done by 
Becton Dickinson Facs caliber flowcytometry with a 
standard 3-color filter configuration using PE antihuman 
FoxP3 staining set (e Bioscience). 

2.4. Liver Biopsy 

The patients underwent percutaneous needle liver biopsy 
with ultrasound guidance. Biopsy sections were prepared 
and stained. The histopathologic activity was classified as 
grades from 0 to 4 according to Batts and Ludwig [12]; 
Grade 0 with no significant inflammation or necrosis,  
Grade 1 (minimal activity) with portal inflammation and 
mononuclear cells infiltration confined to the portal areas, 
Grade 2 (mild activity) with mild portal inflammation, 

interface hepatitis, and scant lobular spotty necrosis, Grade 3 
(moderate activity) with moderate portal inflammation, 
interface hepatitis, and lobular spotty necrosis, Grade 4 
(severe activity) with marked portal inflammation, interface 
hepatitis, and lobular necrosis, including bridging necrosis. 

2.5. Imaging Study 

Fibroscan was done to 42 patients and the stage of fibrosis 
was determined according to Metavir scoring system [13] as 
follow; Stage 0 with no fibrosis, stage 1 with fibrous portal 
expansion, stage 2 with portal expansion and few septa 
formation, stage 3 with numerous fibrous septa formation, 
including portal-to-central bridging fibrosis and stage 4 with 
cirrhosis. 

2.6. Statistical Analysis 

Data were collected, revised, coded and analysed by the 
Statistical Package for Social Science (IBM SPSS) version 
20. The qualitative data were presented as number and 
percentages; the parametric quantitative data were presented 
as mean± standard deviations while the non-parametric  
data were presented as median with interquartile range (IQR). 
The comparison between two groups were done by 
Chi-square test, independent t-test or Mann-Whitney test  
as needed. The comparison between more than two 
independent groups with quantitative data and parametric 
distribution was done by using one-way analysis of variance 
(ANOVA) and non-parametric distribution was done by 
using Kruskall-Wallis test. Spearman correlation 
coefficients were used to assess the correlation between two 
quantitative parameters in the same group. The confidence 
interval was set to 95% and the margin of error accepted was 
set to 5%. So, the p-value was considered significant if P < 
0.05. 

3. Results 
Clinical and biochemical characteristics of chronic HCV 

patients (n=50) were presented by table 1. Their mean age 
was 46.3 ± 10.2 years ranged between 24 and 65 years. 
Males constituted more than half (54.4%) of the study 
participant. The most common route of infection in those 
patients was the unsterilized instrumentation during surgical 
procedure (16%) followed by Common barber and dental 
manipulations (11% and 9% respectively). Other routes were 
less frequent. Abdominal pain and distention were the most 
common clinical manifestations in the HCV patients of the 
present study followed by fatigue (21%), bleeding tendency 
and skin manifestations (10% for each of them). Other 
manifestations were less frequent. The mean level of Foxp3+ 
Treg in patients with chronic HCV was significantly higher 
than the age and sex matched healthy controls (136.2 ± 60.8 
versus 37.13± 14.76 respectively) P < 0.001, figure 1. 
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Table 1.  Demographic, clinical and biochemical characteristics of HCV 
patients 

Variables 
Chronic HCV patients 

N=50 
Age / years 46.3 ± 10.2 
Male gender 54% 
BMI (kg/cm²) 26.6 ± 19.6 
Risk factor for HCV transmission 
Common barber 11 (22%) 
Unsterilized surgical instruments. 16 (32%) 
Dental manipulations 9 (18%) 
Intra-familial transmission 5 (10%) 
Parenteral anti-bilharzial 5 (10%) 
Blood transfusion 4 (8%) 
Clinical presentations 
Abdominal pain and distention 30 (60%) 
Fatigue 21 (42%) 
Bleeding tendency 10 (20%) 
Skin manifestations 10 (20%) 
Arthralgia 7 (14%) 
Anorexia and dyspepsia 6 (12%) 
Extrahepatic symptoms 5 (10%) 
Oedema 3 (6%) 
Laboratory investigations 
Leucocyte count (cells/mm3) 6064 ± 1749.024 
Lymphocyte count (cells/mm3) 2159.9 ± 703.382 
Haemoglobin concentration (gm/dl) 12.680 ± 1.61936 
Platelets count 181380 ± 80276.1 
Fasting blood glucose (mg/dl) 96.9000 ± 11.4200 
AST(U/l) 56.8 ± 39.4 
ALT(U/l) 55.3 ± 34.4 
Albumin (g/dl) 3.9 ± 0.6 
Bilirubin (mg/dl) 0.9 ± 0.3 
Prothrombin time (mint) 13.2 ± 0.2 
Prothrombin concentration (%) 90.6 ± 9.8 
INR 1.1 ± 0.1 
Alfa-fetoprotein (g/dl) 4.8 ± 5.5 
Alkaline Phosphatase (U/l) 121.6 ± 41.3 
Urea (mg/dl) 28.9 ± 6.6 
Creatinine (mg/dl) 0.8 ± 0.2 
TSH (IU) 1.9 ± 1.1 
HCV PCR 440000 (3354- 7400000) 
Foxp3+ Treg 136.2 ± 60.8 

 
Figure 1.  Comparison of Foxp3+ Treg levels between HCV patients and 
controls 

The level of Foxp3+ Treg in HCV patients was correlated 
positively with the level of viremia detected by PCR (r= 
0.503 and p value < 0.001) figure 2. 

 

Figure 2.  Correlation between Foxp3+ Treg and HCV PCR 

According to the level of viremia by HCV PCR, patients 
results revealed one patient (2%) with mild viremia (HCV 
PCR < 100000), 20 patients (40%) with moderate viremia 
(HCV PCR ranged between 100000 to 1000000) and 29 
patients (58%) with high viremia (HCV PCR > 1000000). 
The level of Foxp3+ Treg was significantly higher in patients 
with high viremia compared to those with moderate viremia 
(164.8 ± 64.7 versus 96.7 ± 20.1 respectively) p value < 
0.001, figure 3. 

 
Figure 3.  Comparison of Foxp3+ Treg levels in HCV patients according 
to degree of viremia based on PCR results 

To explore the pathogenic role of Foxp3+ Treg cells in the 
liver structural injury, liver biopsy was done to 42 patients 
and the grades of activity were determined. The results 
revealed no activity (grade A0) in 3 patients (7.2%), minimal 
activity (grade A1) in 4 patients (9.5%), mild activity (grade 
A2) in 18 patients (42.8%), moderate activity (grade A3) in 4 
patients (9.5 %) and sever activity (grade A4) in 13 patients 
(31%). The mean level of Foxp3+ Treg cells was higher in 
patients with moderate activity compared to those with mild 
activity however, it failed to reach significant value (131.0 ± 
48.9 versus 118.5± 40.9 respectively) P value > 0.05. 

To further explore the role of Foxp3+ Treg cells the 
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process of liver fibrosis, fibro scan was done to confirm the 
stages of fibrosis by liver biopsy and revealed 3 patients with 
stage 0 (no fibrosis), 7 patients with fibrous portal expansion 
(stage 1), 15 patients with periportal fibrosis extension (stage 
2), 4 patients with fibrous septa formation (stage 3) and 13 
patients with cirrhosis (stage 4). The median level of  
Foxp3+ Treg cells showed no significant difference between 
different stages of fibrosis in HCV patients. P value > 0.05. 

4. Discussion  
HCV establish chronic persistent infection by escaping the 

host immune response and can cause immune-mediated liver 
injury [14]. Foxp3+ Treg cells can modulate viral diseases by 
suppressing antiviral immune responses and regulating 
inflammatory host injury [15]. In the present research, we 
study the role of FoxP3+ Treg cells in patients with chronic 
HCV and its association with viral load and hepatic 
structural injury. To achieve this goal, a total of 50 patients 
with chronic HCV infection were identified, selected and 
consecutively enrolled in this study as well as 50 age and sex 
matched healthy controls. The mean value of serum FoxP3+ 
Treg cells in chronic HCV patient was highly significantly 
increased when compared to its mean value in the serum of 
age and sex matched healthy controls (P<0.05). FoxP3+ Treg 
cells may be contributed to impaired virus-specific T-cell 
responses and establishing and/or maintaining HCV 
persistence. In a previous study, Smyk-Pearson et al 2008 
[16] compared circulating Treg cells in patients with acute 
HCV infection who progressed to chronic infection with 
those in patients who spontaneously resolved the infection. 
The results demonstrated that chronic progression was 
associated with long-term maintenance of Treg cells, 
whereas spontaneous recovery in the acute stage was 
associated with temporal loss of the suppressive function of 
Treg cells. Elevated FoxP3+ Tregs in chronic HCV infection 
was also reported by other studies [14,17-19], however, 
controversial results demonstrated no difference in the level 
of Treg cells in chronically HCV infected patients compared 
to controls [20,21]. The discrepancy between results may be 
attributed to differences in patient profiles, stage and 
identification method of circulating Treg cells. 

The level of Foxp3+ Treg in the present study was also 
significantly increased in patients with high viremia 
compared to those with moderate viremia as well as it was 
positively correlated to viral loade in those patients. HCV 
may promote the active recruitment of FoxP3+ Treg cells by 
modulating other immune cells such as dendritic cells and B 
cells that have ability to generate FoxP3+ Treg cells from 
naive CD4+ T-cells [18,22]. HCV-infected cells may also 
directly interact with T-lymphocytes and favor their 
conversion. The FoxP3+ Treg cells has a potential role to 
suppress virus-specific CD8+ T-cell proliferation during 
chronic HCV infection [23,24]. Moreover, FoxP3+ Treg 
cells were identified within the hepatic lobules in areas of 
piecemeal and lobular necrosis that enable direct access 

required to inhibit T cell proliferation [21]. The balance 
between FoxP3+ Treg cells and effector T cells may 
determine the level of viremia [25]. However, another study 
revealed no correlation between the FoxP3+ Treg cells and 
viral load in chronic HCV infected patients [26]. The 
different viral activity status related to specific genotypes 
may be contributed to this contradictory result. 

The present study failed to correlate the level of FoxP3+ 
Treg cells to either grades of activity or stage of fibrosis in 
those patients. Small sample size has been considered as a 
limitation to this conclusion. The level of Treg cells were not 
increased with the progression of fibrosis or the grade of 
inflammations was reported previously [27]. Moreover, 
another study was reported that the intrahepatic FoxP3+ Treg 
cells with a fully differentiated and highly activated 
phenotype were more numerous in those HCV-infected 
livers showing only limited fibrosis. They suggested that 
FoxP3+ Treg may play a pivotal role in limiting collateral 
damage by suppressing excessive HCV-induced immune 
activation [9]. However, another study was reported 
substantial correlation between Foxp3(+) CD4(+) Tregs 
numbers from chronic HCV patients with the stage of 
fibrosis. Tregs can modulate liver fibrosis by induction of 
IL-8 and upregulating profibrogenic markers. Hepatic 
stellate cell activation, but not Treg suppressor function, was 
blocked by adding a neutralizing IL-8 antibody [28]. Study 
of the correlation between intera-hepatic FoxP3+ Treg cells 
and the grade of liver fibrosis and stage of inflammation is 
still matter of debate and needs further studies. 

5. Conclusions  
FoxP3+ Treg cells was elevated in patients with chronic 

HCV infection and positively correlated to virus load in 
those patients that indicate its essential role in the 
establishment of chronic HCV infection. Targeting FoxP3+ 
Treg cells in patients chronically infected with HCV could 
represent a promising approach to restore functional antiviral 
immunity and clearance of infection. 

 

REFERENCES 
[1] Rustgi VK. The epidemiology of hepatitis C infection in the 

United States. Journal of Gastroenterology 2007; 42: 
513–521. 

[2] Mysore KR, Leung DH. Hepatitis B and C. Clin Liver Dis. 
2018 Nov; 22(4): 703-722. 

[3] Poynard T, Yuen MF, Ratziu V, Lai CL. Viral hepatitis C. 
Lancet 2003; 362: 2095–2100. 

[4] Cox AL, Mosbruger T, Mao Q, Liu Z, Wang XH, Yang HC, 
Sidney J, Sette A, Pardoll D, Thomas DL, Ray SC Cellular 
immune selection with hepatitis C virus persistence in 
humans. J Exp Med 2005; 201: 1741–1752. 



78 Khalida ER. El-Refaei et al.:  Role of FoxP3+T Regulatory Cells in Chronic HCV and Its Relation to Disease Severity  
 

 

[5] Ulsenheimer A, Gerlach JT, Gruener NH, Jung MC, Schirren 
CA, Schraut W, Zachoval R, Pape GR, Diepolder 
HM.Detection of functionally altered hepatitis C 
virus-specific CD4 T cells in acute and chronic hepatitis C. 
Hepatology 2003; 37: 1189–1198. 

[6] Semmo N, Day CL, Ward SM, Lucas M, Harcourt G, 
Loughry A, Klenerman P. Preferential loss of IL-2-secreting 
CD4+ T helper cells in chronic HCV infection. Hepatology 
2005; 41: 1019–1028. 

[7] Sakaguchi S, Miyara M, Costantino CM, Hafler DA. 
FOXP3+ regulatory T cells in the human immune system. Nat 
Rev Immunol. 2010; 10(7): 490-500. 

[8] Shevach EM, DiPaolo RA, Andersson J, Zhao DM, Stephens 
GL, Thornton AM. The lifestyle of naturally occurring CD4+ 
CD25+ Foxp3+ regulatory T cells. Immunol. Rev. 2006; 212: 
60-73. 

[9] Claassen MA, de Knegt RJ, Tilanus HW, Janssen HL, 
Boonstra A. Abundant numbers of regulatory T cells localize 
to the liver of chronic hepatitis C infected patients and limit 
the extent of fibrosis. J Hepatol 2010; 52: 315–321. 

[10] Suvas S, Azkur AK, Kim BS, Kumaraguru U, Rouse BT. 
CD4+CD25+ regulatory T cells control the severity of viral 
immunoinflammatory lesions. J. Immunol 2004; 172: 
4123-4132. 

[11] Hall CHT, Kassel R, Tacke RS, Hahn YS. HCV+ 
Hepatocytes Induce Human Regulatory CD4+ T Cells 
through the Production of TGF-b. PLoS ONE 2010; 5: 
e12154. 

[12] Batts KP, Ludwig J. Chronic hepatitis: an update on 
terminology and reporting. Am J Surg Pathol 1995; 
19:1409–1417. 

[13] Poynard T, Bedossa P, Opolon P. Natural history of liver 
fibrosis progression in patients with chronic hepatitis C. The 
OBSVIRC, METAVIR, CLINIVIR, and DOSVIRC groups. 
Lancet. 1997 Mar 22; 349(9055): 825-32. 

[14] Amoroso A, Consolo M, Skarmoutsou E, Neri S, Dianzani U, 
Spandidos DA, Mazzarino MC Evaluation of circulating 
CD4+CD25+ and liver-infiltrating Foxp3+ cells in 
HCV-associated liver disease. Int J Mol Med. 2012 Jun; 29 
(6): 983-8. 

[15] Tarr AW, Urbanowicz RA, Ball JK. The role of humoral 
innate immunity in hepatitis C virus infection. Viruses. 2012; 
4 (1):1-27.  

[16] Smyk-Pearson S, Golden-Mason L, Klarquist J, Burton JR Jr, 
Tester IA, Wang CC, Culbertson N, Vandenbark AA, Rosen 
HR. Functional suppression by FoxP3+CD4+CD25 (high) 
regulatory T cells during acute hepatitis C virus infection. J 
Infect Dis. 2008; 197(1): 46-57. 

[17] Fouad H, El Raziky M, Hassan EM, Aziz GM, Darweesh SK, 
Sayed AR. Regulatory and activated effector T cells in 
chronic hepatitis C virus: Relation to autoimmunity. World J 
Hepatol 2016 Oct 28; 8(30): 1287-1294. 

[18] Heiba AA, Dessouki OF, Nemr N, Metwally L, Gomaa NI 
and Elhadidy GS. The Role of T Regulatory Cells and 
Pro-and Anti-inflammatory Cytokines in Viral Persistence 
and Clinical Outcome in HCV-Infected Patients. Int. J. Curr. 
Microbiol. App.Sci 2015; 4(4): 269-282. 

[19] Hashempoor T, Bamdad T, Merat S, Janzamin E, Nemati L, 
Jabbari H, Sharifi AH, Zamini H. Expansion of CD4+ CD25+ 
FoxP3+ regulatory T cells in chronic hepatitis C virus 
infection. Iran J Immunol. 2010 Sep; 7(3): 177-85.  

[20] Rallón NI, López M, Soriano V, García-Samaniego J, 
Romero M, Labarga P, García-Gasco P, González-Lahoz J, 
Benito JM.. Level, phenotype and activation status of 
CD4+FoxP3+ regulatory T cells in patients chronically 
infected with human immunodeficiency virus and/or hepatitis 
C virus. Clin Exp Immunol. 2009 Jan; 155(1): 35-43. 

[21] Ward SM, Fox BC, Brown PJ, Worthington J, Fox SB, 
Chapman RW, Fleming KA, Banham AH, Klenerman P. 
Quantification and localisation of FOXP3+ T lymphocytes 
and relation to hepatic inflammation during chronic HCV 
infection. J Hepatol 2007: 47, 316–324. 

[22] Lapierre P, Janelle V, Langlois MP, Tarrab E, Charpentier T, 
Lamarre A. Expression of Viral Antigen by the Liver Leads to 
Chronic Infection Through the Generation of Regulatory T 
Cells. Cell Mol Gastroenterol Hepatol 2015 Feb 24; 1(3): 
325-341. 

[23] Boettler T, Spangenberg HC, Neumann-Haefelin C, Panther 
E, Urbani S, Ferrari C, Blum HE, von Weizsäcker F, Thimme 
R. T cells with a CD4+CD25+ regulatory phenotype suppress 
in vitro proliferation of virus-specific CD8+ T cells during 
chronic hepatitis C virus infection. J Virol. 2005 Jun; 79(12): 
7860-7. 

[24] Rushbrook SM, Ward SM, Unitt E, Vowler SL, Lucas M, 
Klenerman P, Alexander GJ Regulatory T cells suppress in 
vitro proliferation of virus-specific CD8+ T cells during 
persistent hepatitis C virus infection. J Virol. 2005 Jun; 
79(12): 7852-9. 

[25] Ebinuma H, Nakamoto N, Li Y, Price DA, Gostick E, Levine 
BL, Tobias J, Kwok WW, Chang KMIdentification and In 
Vitro Expansion of Functional Antigen-Specific 
CD25+FoxP3+ Regulatory T Cells in Hepatitis C Virus 
Infection. J OF Virol 2008, 5043–5053. 

[26] Farid C, Sheikh WE, Swelem R, El-Ghitany E. Frequency of 
FOXP3+ Regulatory T-cells in the Blood of Chronic 
Hepatitis C Patients with Immune Mediated Skin 
Manifestations; Relationship to Hepatic Condition and Viral 
Load. Clin Lab. 2016 Dec 1; 62(12): 2339-2348. 

[27] Yoshizawa K, Abe H, Kubo Y, Kitahara T, Aizawa R, 
Matsuoka M, Aizawa Y.. Expansion of CD4(+) CD25(+) 
FoxP3(+) regulatory T cells in hepatitis C virus-related 
chronic hepatitis, cirrhosis and hepatocellular carcinoma. 
Hepatol Res. 2010 Feb; 40(2): 179-87. 

[28] Langhans B, Krämer B, Louis M, Nischalke HD, Hüneburg R, 
Staratschek-Jox A, Odenthal M, Manekeller S, Schepke M, 
Kalff J, Fischer HP, Schultze JL, Spengler U. Intrahepatic 
IL-8 producing Foxp3⁺CD4⁺ regulatory T cells and 
fibrogenesis in chronic hepatitis C. J Hepatol. 2013 Aug; 
59(2): 229-35.  

 

 

 

 


	1. Introduction
	2. Subject and Methods
	3. Results
	4. Discussion
	5. Conclusions

