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Abstract
AIM: To asses the expression of myeloid dendritic cells 
(CD11c+) subset during acute HCV hepatitis and its 
possible involvement in natural history of the infection.   

METHODS: We enrolled 11 patients with acute hepatitis 
C (AHC) (Group A), 10 patients with acute hepatitis A 
(AHA) (as infective control-Group B) and 10 healthy 
donors (group C) in this study. All patients underwent 
selective flow cytometry gating strategies to assess the 
peripheral number of the myeloid dendritic cells (mDCs) 
to understand the possible role and differences during 
acute hepatitis. 

RESULTS: Eight of 11 patients with acute HCV hepatitis 
did not show any increase of mDCs compared to healthy 
individuals, while a significant decrease of mDCs was 
found  in absolute cell count (z = -2.37; P  < 0.05) and 
percentage  (z= -2.30; P  < 0.05) as compared with AHA. 
On the contrary, The remaining three patients of  the 
group A had a higher mDCs number and percentage as 
occur in group B. Interestingly, after six months, those 
patients did not show any increase of mDCs subset were 
chronically infected. while the three subjects with an 
increase of peripheral mDCs, as in HAV acute infection, 
resolved the illness. 

CONCLUSION: The lack of increase of mDCs during 
acute hepatitis C might be an important factor involved 
in chronicization of the infection.
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INTRODUCTION
Hepatitis C virus (HCV) infection represents one of  the 
most important causes of  chronic viral hepatitis, liver 
disease, and hepatocellular carcinoma[1]. Many mechanisms 
have been proposed to account for the ability of  HCV 
to elude the host defense and progress towards chronic 
disease: the high rate of  the mutation as well as the ability 
of  the virus to influence T helper cell subsets during the 
acute infection. Indeed, an early Th2 predominant immune 
response seems to influence the natural history of  the 
infection[2,3]. Even if, several research studies have focused 
attention on the T lymphocytes (CD4+ and CD8+) activity 
in acute and chronic hepatitis C[4,5], however, the frequency 
of   the cells involved in the presentation of  the antigen 
(APCs) and so in the  immune response activation is not 
fully elucidated. Among these subsets, the dendritic cells 
(DCs) have one of  the most important roles in the host 
defense, but few data are available on these cells during the 
acute hepatitis C. That subset, divided in plasmacytoid DCs 
(pDCs) and myeloid DCs (mDCs), expresses high levels 
of  MHC class I and II antigens, as well as costimulatory 
molecules, playing an essential role in triggering primary 
immune response[6]. Particularly, the mDCs are involved 
in Th1 network activation[7], that is fundamental to clear 
HCV infection[2,3]. The aim of  the present study was to 
use flow cytometry as a tool to enumerate mature mDCs 
in peripheral blood of  patients with acute HCV infection 
and consequently to asses the ability to present the antigen 
and activate the immune response against the virus as well 
as its possible influence on disease progression. Thus, we 
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presented, for the first time to our knowledge, a study on 
the frequency of  peripheral myeloid dendritic cells (mDCs) 
(CD11c+) in two hepatitides due to RNA hepatotropic 
virus characterized by a common natural immune 
system pathway[8-10]: one HCV which  frequently leads to 
chronicity; and the other HAV which normally leads to a 
self-limited infection with a complete resolution, thus as 
control population, we investigated healthy individuals.  

MATERIALS AND METHODS
Patients
Following the approval of  our Local Ethical Committee, 
the study was carried out on 31 subjects, who were divided 
into three groups. Group A: 11 patients with acute C hepa-
titis; Group B: 10 patients with acute A hepatitis; Group 
C: 10 normal individuals as controls. All patients had been 
admitted to our Infectious Disease Emergency Unit dur-
ing the symptomatic phase, at least after one week from 
the first symptoms. Regarding to the group A, the criteria 
for diagnosis of  acute hepatitis C were: (1) at admittance, 
HCV-RNA positive  and anti-HCV negative or docu-
mented HCV-RNA negativity before admission otherwise 
seroconversion from anti-HCV negative to positive ELISA 
test; (2) negative  clinical history of  autoimmune disease, 
chronic  viral hepatitis or other viral infections, including  
HIV; (3) serum alanine aminotransferase (ALT) levels at 
least 10 × upper limit of  normal value (ULN < 40 IU/
mL); and (4) absence of   alcohol or drug abuse. Of  note 
that our hospital is a reference center for infectious disease, 
moreover, most of  our patients were ex-prisoner and so 
they underwent to periodical control.

All HAV-infected patients were negative for other 
chronic viral hepatitis (HBV and HCV), alcohol/drug 
abuse, other associated autoimmune disorders or infec-
tious disease.  

Since none of  patients of  group A underwent IFN 
treatment, they were evaluated at time 0 (T0) and after at 
least six months Time 6 (T6) following their laboratory 
parameters to asses a possible progression towards chronic 
infection (positive HCV-RNA qualitative assay and hyper-
transaminasis) or its resolution, as well as their mDCs fre-
quencies.

Blood samples were collected from all patients on 
admittance to our unit, at the beginning of  clinical 
symptoms (T0). All biochemical and viral assays were 
performed at our centralized laboratory. The HCV-RNA 
qualitative and quantitative assays were performed using 
the Amplicor Roche system with the cut-off  values set to 
50 and 600 UI/mL, respectively. 

The mDCs assessment was executed at our immu-
nological laboratory by a three-color flow cytometry 
using a Beckman Coulter Profile system. The mDCs as-
say involved the use of  anti-ILT3, anti-CD14 and anti-
CD11c monoclonal antibodies (mAb) labelled with the the 
fluorochromes -PC5,-FITC,-PE, applying a particular gate 
strategy, according to the criteria of  Beckman Coulter. All 
monoclonal antibodies were applied following the manu-
facturer’s instructions and on the basis of  our previous 
experiences. Briefly, after the cells were gated using a side 
scatter profile to exclude granulocyte and possible debris, 

the  cells were further gated using CD14+ mAb marker to 
select a population of  monocytes and pro-myeloid den-
dritic cells, such marker is not expressed on plasmocytoid 
cells and so its usage gives us the ability to early select the 
mDCs[11]. In addition, the cells were further gated using 
ILT3-mAb to obtain purified mDCs population[12]. Finally, 
a third gate was applied using CD11c to obtain the only 
mature mDCs (CD11c+)[13] (Figure 1). Coupled to this cy-
tometry analysis, we also evaluated the total CD4+ T cells 
to asses the possible correlation between T lymphocytes 
and mDCs.

Statistical analysis         
Considering the small number of  patients, we used non-
parametric test. Spearman test was applied particularly 
to asses possible correlation, and on the other hand, U 
Mann-Whitney test (two tailed) was performed to evaluate 
difference among the groups. The results were considered 
statistical significant at P < 0.05. 

RESULTS 
Table 1 shows the descriptive analysis of  the standard 
laboratory, virological and immunological parameters. In 
group A, nine patients were genotype 1b, while the other 
two had genotype 2a/2c. The mean value of  mDCs in the 
normal donors was 1350 cells, representing about the 15% 
of  the ILT3 cells. Eight of  11 patients with acute hepatitis 
C showed to have a lower absolute cell count percent-
age of  peripheral blood mDCs when compared to acute 
hepatitis A (Mann-Whitney U test; z = -2.37, P < 0.05 and 
z = -2.30, P <0.05) (Figure 2), while they did not display 
any statistical significant differences with respect to group 
C (healthy individuals), thereby suggesting the lack of  en-
rollment in peripheral blood of  this dendritic cell subset 
during the acute infection. The remaining 3 patients (3/11; 
two with genotype 2a/2c and one genotype 1) showed an 
increase of  mDCs presenting an absolute cell count and 
percentage analogous to patients with acute hepatitis A 
(Table 1).  After six months, patients who at T0 showed 
an absolute number and percentage of  mDCs like healthy 
individuals had positive HCV-RNA qualitative assay, hy-
pertransaminases (2 time upper limit normal value, 92 
IU/mL) and also preserved the same frequency of  mDCs 
(Table 1). Of  note that 3/11 of  patients who showed an 
increase of  mDCs were found to be negative for hyper-
transaminasemia and HCV-RNA after 9 months when 
they came back our department. Finally, a strong positive 
correlation (Spearman’s test; r=0.90, P<0.05) between the 
mDCs and CD4+ was found in group B, while it was not 
demonstrated in group A. Noteworthy, no correlation was 
pointed out among HCV-RNA, transaminases and the 
mDCs both at T0 and T6, suggesting the lack of  a direct  
involvement in liver necrosis of  viral cycle. 

DISCUSSION
mDCS have an important role during the infection[6,14], 
therefore, one of  the most vital strategies of  the virus 
could be to inhibit or interfere with their function. Indeed, 
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some viruses can evolve to present strategies to diminish 
the circulating dendritic cells evading the immune surveil-
lance. Previous studies reported a decrease of  DCs dur-
ing different viral infectious disease and most recently in 
chronic hepatitis C[14,15]. Particularly during chronic HCV 
infection, it has also been shown that the virus is able to 
slow down the DCs by direct infection[15]. Nevertheless, 
it is unknown if  the virus has influence on the circulat-
ing  DCs  during acute infection too. Although the present 

investigation was carried out on a small group of  patients, 
however, this simple gate strategy in flow cytometry is 
probably the first to show that patients who demonstrated 
to have the same absolute number and percentage of  
mDCs as healthy individuals evolved towards a chronic 
disease, while those having an increase of  mDCs, such as 
in HAV, were not chronically infected. Even if  the num-
ber of  patients resolving the infection is too small to be 
suitable for any statistical test, it is clear considering the 
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Figure 1 Gate strategies for the mDCs CD11c+ evaluation. The letter’s order represents the sequential gates used to measure the frequency of mDCs. (A) Side scatter vs 
forward scatter gate analysis; (B) CD14+ cells analysis vs side scatter to select CD14+ cells avoiding debris; (C) characterization of the cells having high expression of ILT3, 
as marker of purified myeloid dendritic lineage, on CD14+ subset; (D) evaluation of cells expressing CD11c+, as marker of mature myeloid dendritic cells, on the whole ILT3 
gated cells to obtain the mDCs; and (E) histogram of CD14-FITC mAb fluorescence.
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Figure 2 Differences in absolute cell count and percentage of mDCs among the examined groups. The patients having HAV acute infection (AHA) displayed an increase of 
mDCs as compared to the subjects with acute hepatitis C (AHC) who displayed to have the same frequency as the healthy donor (HD). : Significant differences in absolute 
cell count (z = -2.37; aP <  0.05) and percentage (z= -2.30; cP < 0.05) (Mann Whitney U test).
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flow cytometry data that this subset has a possible con-
nection to the pathogenesis of  a persistent infection. In 
this regard, the results relatively to the increase of  mDCs 
during a self-limited RNA viral hepatitis like HAV, seem 
to confirm the hypothesis of  a role for those peripheral 
blood professional APCs subset in the resolution of  the 
viral infection, probably enrolling CD4+ T cells as the cor-
relation suggested. The mechanisms hiden behind these 
events, through which HCV could participate in decreasing 
mDCS in peripheral blood, are still unclear. Nevertheless, 
it has recently been shown the ability of  HCV to interfere 
with TLR 3 activity during the immune system response[16], 
since it has an important role in mDCs life cycle and 
function[6,9,10,17]. Thus, the lack of  expansion occurring in 
patients during acute HCV infection by different ways 
could represent an important additional skill of  the virus 
to elude the first line of  host defense represented by the 
innate immunity. Although our study did not asses the di-
rect viral infection of  DCs, it clearly documents that HCV 
is able to evolve a kind of  strategy to boost its survival by 
preventing the increase of  mDCs during the acute infec-
tion in patients evolving in chronic hepatitis. Of  note that 
mDCs are able to activate a Th1 immune network, and 
that it is well known to be necessary to clear HCV[4,5,18], so 
their inactivation might have a great influence on host de-
fense during acute infection.

In conclusion, we speculate that during acute hepatitis 
C, the virus might prevent the activation of  circulating my-
eloid dendritic cells (ILT3/CD11c+) conditioning the nat-
ural history of  the hepatitis. Thus, an early assessment by 
means of  flow cytometry of  mDCs using our gate strategy 
could give useful suggestions about the possible progres-
sion of  infection, thereby proposing the early enrolment 
of  the patients in IFN-treatment, particularly for the geno-
type 1. Supplementary studies, using flow cytometry assay 

coupled to functional analysis as well as assaying the pos-
sible variation of  mDCs peripheral blood expression after 
interferon plus ribavirin treatment, should be carried out 
on a wider population. In fact, this subset could be a possi-
ble target for an immunotherapy to ameliorate the antigen 
presenting function and so the immune response
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