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autoimmunity and not having consumed alcohol. Social characteristics 
(age and sex) and clinical information (cirrhosis statute, levels of CD95 
and CD95L, values of CD4+ T-cells, CD8+ T-cells and the CD4/CD8 
were collected for each participant using a standard questionnaire.

Sample collection and analysis site

Four milliliters (4 mL) of whole blood was collected under standard 
conditions, into Ethylene Di-amine Tetra Acetate Acid (EDTA) 
anticoagulant tubes (Greiner Bio-One International GmbH,

Kremsmünster, Austria), and transported at room temperature 
to the Immuno-virology Laboratory of the Center for the Study 
and Control of Communicable Diseases (CSCCD) of the Faculty of 
Medicine and Biomedical Sciences of the University of Yaoundé 1 
(FMBS/UY1). These samples were analyzed within 24 hours for CD4+ 
T-cells, CD8+ T-cells and the CD4/CD8 ratio. Plasma were obtained 
by centrifugation of whole blood at a speed of 5000 revolutions per 
minute (rpm) for 5 minutes with an electric centrifuge, and aliquoted 
in cryovials. Plasma samples were frozen at 20°C, for the subsequent 
determination of CD95 and CD95L levels. METAVIR scores of fibrosis 
(Fibrosis score) were collected from patients’ medical records.

Determination of CD4+ T-cells, CD8+ T-cells and the CD4/
CD8 ratio

We used the whole blood collected for the determination of CD4+ 
T-cells, CD8+ T-cells and the CD4/CD8 ratio. This was performed by 
flow cytometry, using the BD FACSCount system, (Becton Dickenson, 
Fluorescent Activated Cells Sorting, Biosource, San Jose, California, 
USA). Results were obtained automatically for the absolute CD4+ 
T-cells, CD8+ T-cells, including the CD4/CD8 ratio. This was done 
according to the manufacturer’s recommendations.

Determination of CD95 and CD95L plasma level

The determination of the levels of CD95 and CD95L were performed 
using plasma, by the sandwich Enzyme-linked immunosorbent assay 
(ELISA) technique (Quantikine®, R&D Systems, Abingdon, Barton 
Lane, United Kingdom), following the manufacturer’s instructions. 
Optical densities were measured at 450 nm using an ELISA reader 
(Sunrise Tecan, Tecan GmbH, Grödig/Salzburg, Austria), and all 
samples were assayed in duplicate. The CD95 and CD95L levels in the 
samples were determined by extrapolating the results from a standard 
curve.

Statistical analysis

Data from this study were recorded in the Microsoft Office Excel 
2016 software, and statistical analysis was performed using EpiInfo® 
7.0 software (Division of Public Health Surveillance and Informatics 
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were male and 13 (36%) were female, with an average age of 38 ± 16 
years (Table 1). Among non-cirrhotic patients, 52 (55.3%) were male 
and 42 (44.7%) were female, with an average age of 31.54 ± 9 years 
(Table 1).

The level of CD95 in cirrhotic patients ranged from 0.6 to 6.5 pg/
mL, with a median of 5.3 pg/mL. The level of CD95 in non-cirrhotic 
patients ranged from 0.7 to 6.3 pg/mL, with a median of 3.2 pg/mL. 
The difference between these 2 groups was statistically significant, with 
a p-value <0.001 (Figure 1A). The level of CD95L in cirrhotic patients 
ranged from 1.8 to 5.9 pg/mL, with a median of 4.2 pg/mL. The level 
of CD95L in non-cirrhotic patients ranged from 1.3 to 5.3 pg/mL, with 
a median of 3.6 pg/mL. The difference between these 2 groups was 
statistically significant, with a p value =0.001 (Figure 1B).

The CD4+ T-cell values in cirrhotic patients ranged from 608 to 
1024 cells/μL, with a median of 784.5 cells/μL. The CD4+ T-cell values 
in non-cirrhotic patients ranged from 688 to 1116 cells/μL, with a 
median of 901.3 cells/μL. The difference between these 2 groups was 
statistically significant, with a p-value=0.003 (Figure 2A).

The CD8+ T-cell values in cirrhotic patients ranged from 508 to 
1003 cells/μL, with a median of 774.5 cells/μL. The CD8+ T-cell values 
in non-cirrhotic patients ranged from 585 to 1013 cells/μL, with a 
median of 786 cells/μL. The difference between these 2 groups was not 
statistically significant, with a p value of 0.417 (Figure 2B).

The CD4/CD8 ratio in cirrhotic patients ranged from 1.0 to 1.2, with 
a median of 1.0. The CD4/CD8 ratio in non-cirrhotic patients ranged 
from 1.0 to 1.4 with a median of 1.2. The difference between these 2 
groups was statistically significant, with a p-value <0.001 (Figure 2C).

There was a statistically significant correlation between CD95 and 
CD4+ T-cells (r=0.042, p=0.016), between CD95 and CD8+ T-cells (r=-
0.029, p=0.016), between CD95 and the CD4/CD8 ratio (r=0.123, p=0.01), 
and between CD95 and fibrosis score (r=0.021, p=0.003) (Table 2).

We also found a statistically significant correlation between CD95L 
and the fibrosis score (r = 0.099, p = 0.003) (Table 2).

There were statistically significant correlations between the 
fibrosis score and the CD4+ T-cells (r =-0.280, p<0.001), and between 
the fibrosis score and the CD4/CD8 ratio (r=-0.455, p<0.001)  
(Table 3).

Discussion
We sought to assess the implications of CD95-CD95L receptor-

ligands in T-cells depletion and hepatic cytolysis, in patients with 
chronic VHB. We found that the plasma levels of CD95 and CD95L 
were significantly elevated in cirrhotic patients, compared to non-
cirrhotic patients. The CD4/CD8 ratios were lower in cirrhotic patients, 
compared to non-cirrhotic patients. There were statistically significant 
correlations between CD95 and CD4+ T-cells, between CD95 and CD8+ 
T-cells, between CD95 and the CD4/CD8 ratio, between CD95 and 
fibrosis scores and between CD95L and fibrosis score.

The concentrations of CD95 and CD95L were higher in cirrhotic 
patients than in non-cirrhotic patients, with a statistically significant 
difference between the two groups. These results corroborate those of 
Peter et al., who had observed a low constitutive expression of CD95 in 
non-cirrhotic patients with chronic VHB, compared to patients with 
cirrhosis related to HBV [8]. The results obtained in this study are also 
in accordance with literature that CD95 is overexpressed during HBV 
infection [9]. This expression of CD95 would be increased in response 
to a primary stimulus, and would make hepatocytes more susceptible to 
stimulation by CD95L. This hypothesis is supported by the observation 
that induction of CD95 expression occurs following chronic lymphatic 
histiocytic inflammation in different epithelial cells [6]. These results 
suggest that liver destruction in HBV infected patients may primarily 
involve the destruction of hepatocytes by T-cells using the CD95-
CD95L receptor-ligand system.

  
Clinical status n (%)  

Cirrhotic Non-cirrhotic
Study population: 130  36 (27.7%) 94 (72.3%)

Sex
Male 75 (57.7%) 23 (64.0%) 52 (55.3%)

Female 55 (42.3%) 13 (36.0%) 42 (44.7%)
Age (years) Mean ± SD  38.03 ± 16.11 31.54 ± 9.27

Table 1: Social and clinical characteristics of HBV infected patients at Yaoundé General Hospital, Cameroon, from September to December 2018.
HBV: Hepatitis B Virus; n: Effective; SD: Standard Deviation

Figure 1A & 1B: Level of CD95 and CD95L in cirrhotic and non-cirrhotic HBV infected patients at Yaoundé General Hospital, Cameroon, from September to 
December 2018.
(CD95: Cluster of Differentiation 95; CD95L: Cluster of Differentiation 95 Ligand; HBV: Hepatitis B Virus; mL: milli litre; pg: picogram.)
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Figure 2A, 2B & 2C: Value of CD4+ T-cells, CD8+
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We highlighted the existence of a statistically significant positive 
correlation between CD95 and CD4
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