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Background and study aim: Still there is 

percentage of HCV patients not responding 

to Direct Acting Antiviral Agents (DAAS), 

even the responder HCV patients need to 

follow up. Gut flora (Microbiota) include all 

the microorganisms in the intestine and liver 

can be greatly affected by changes in gut 

microbiota. The study was done to evaluate 

the association between gut flora and the 

response to DAAS in chronic HCV patients. 

Methodology: Two groups; group 1 

(No=15 of HCV responders patients) and 

group 2 (No=15 non responder HCV 

patients) treated by DAAS according to 

the treatment protocol of the Egyptian 

National Committee for Control of Viral 

Hepatitis (NCCVH). Healthy control 

subjects (No=15)age  and sex matched to 

the study groups as third group. All 

investigations were done plus stool 

culture using VITEK 2 KITS according to 

the manufacturer. 

 

Results: The results show statistically 

significant difference between the patients 

(responders and non responders) and 

control, where p1 comparison between 

control and responders, p2 between 

control and non responders, p3 between 

responders and non responders. 

Enterobacter organism in p2, p3 was 

<0.001 and< 0.005 respectively. Proteus 

and Clostridium perfringens in p2 was 

0.009 and 0.04 respectively. Klebsiella 

organism in p1 and p2 was 0.04 and 0.01 

respectively while Streptococci in p2 was 

0.007. 

Conclusion: Gut microbiota have a 

crucial role in HCV patients especially the 

non responders compared to the control 

even the responders need to be followed 

up to adjust the gut flora of them to the 

normal because this proved to play an 

important role in micro environmental 

changes that lead to hepatocellular 

carcinoma (HCC). 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Hepatitis C virus (HCV) infection 

represents an important global cause 

of chronic hepatitis, cirrhosis and 

hepatoma [1]. Chronic hepatitis C is 

prevalent in many countries as in 

Egypt (15%), Pakistan (4.8%) and 

China (3.2%) [2]. The human 

gastrointestinal tract contains millions 

of microorganisms with up to 2000 

different species of bacteria [3]. The 

gut flora begin to colonize shortly 

after birth and plays an important role 

in keeping the individual healthy by 

digestion improvement, vitamin 

production, bile acids generation, and 

modulation of immune mechanisms of 

the host [4]. Many factors, including 

diet, drugs, illness, stress, and 

lifestyle, affect the structure of 

community of gut microbiota and 

microflora, which has a rule in health 

and [5]. Many studies showed a close 

relation between the gut microflora 

and disease development [6]. In recent 

years, the relationship between the gut 
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microbiota and the liver has been studied which 

is described as 'gut-liver axis' [7]. Many studies 

documented the involvement of intestinal 

microflora in alcoholic liver disease (ALD) and 

non-alcoholic steatohepatitis (NASH), liver 

cirrhosis and hepatocellular carcinoma (HCC) 

[8]. However, little is known about the relation 

between hepatic viruses and, especially hepatitis 

C virus infection and intestinal microflora. Here, 

we give an outline of the current knowledge on 

the association of the gut microbiota and the 

course of treatment in chronic hepatitis C 

patients.  

 

Aim of the Work: 

The aim of the present study is to evaluate the 

association between gut flora and the response of 

antiviral therapy for chronic HCV patients; 

responders, and non responders. 

 

 

SUBJECTS AND METHODS 

I. SUBJECTS: 

This study was performed on 30 patients who 

were recruited from outpatient clinic of 

Hepatology, Gastroenterology and Infectious 

Diseases Department at Benha University 

Hospital and Benha Fever Hospital in the period 

from January 2017 to September 2017, in 

addition to 15 apparently healthy subjects 

serving as healthy control. Subjects included in 

this study were classified into the following 

groups: Group I; included 15 patients with 

chronic hepatitis C who achieved sustained 

virological response (SVR), Group II; included 

15 patients with chronic hepatitis C who failed to 

achieve SVR, and Group III; included 15 

apparently healthy subjects served as control 

group. 

Inclusion criteria: 
1) Patients chronically infected with HCV 

confirmed with Anti-HCV positive and HCV 

RNA by positive PCR. 

2) Patients > 18 years old and < 65 years old. 

3) Patients with platelet count > 50,000/cmm. 

4) Patients with hemoglobin level >10 g/dl. 

5) Patients with INR <1.7 

6) Patients with total bilirubin < 2 mg/dl. 

7) Treatment naïve or treatment experienced. 

Exclusion criteria: 

1) Direct serum bilirubin > 2 mg/dl. 

2) Serum albumin < 2.8 g/dl. 

3) International Normalization Ratio (INR) ≥ 1.7  

4) Inflammatory bowel syndrome. 

5) Extra-hepatic malignancy except after two 

years of disease-free interval. 

6) Pregnancy or inability to use effective 

contraception. 

7) Patients with HBV co-infection. 

8) Patients with history of Wilson disease or 

hemochromatosis. 

9) Autoimmune liver disease 

All patients were considered eligible to 

participate in the current study. Patients received 

12 weeks regimen of daily sofosbuvir 400mg 

with either daclatasvir 60mg or ledipasvir 90mg. 

Some of patients received weight-based 

ribavirin. HCV-RNA PCR was done to assess 

treatment response at end of 12 weeks after 

completion of treatment. Treatment outcome was 

achieving a sustained virological response 

(SVR), which was defined as “response”, and 

failure to achieve an SVR, which was defined as 

“non response”” 

- All laboratory  investigations done according 

to the protocol  for HCV patients as well as 

US  and endoscopy. 

Stool culture for Microbita: 

Specimen collection: 

Stool samples from patients and healthy controls 

were collected in sterile cups. Stool samples 

were processed upon delivery in the laboratory 

on the day of collection. 

Organism identification: 

First day: 

On various selective and differential materials, 

including MacConkey agar, blood agar and 

Sabouraud agar, routine bacterial stool cultures 

are incubated aerobically and anaerobically at 

35°C. Wet and Gram films were done to detect 

pus cells and bacteria then loopful from the 

sample was taken to do culture on different 

media as mentioned. 

Second day: 

Culture media were examined for bacterial 

growth. Subcultures were done in cases of mixed 

growth. 

Third day: 

Direct inoculation of bacterial suspension by the 

VITEK 2 microbial identification system was 

done to identify species of bacterial flora 

including Proteus mirabilis, Escherichia coli, 
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Bacteroides fragilis, Enterococcus faecalis, and 

others. 

VITEK 2 system can detect more than 90% of 

gram-negative and gram positive bacilli within 3 

hours [9]. 

Identification of bacterial microflora was done 

using the VITEK 2 system (BioMérieux, La 

Balme les Grottes, France) and by traditional 

phenotypic testing, involving bacterial 

morphology and characteristic pigments. 

VITEK 2 cards for detection of Gram negative 

and Gram positive bacilli were used to identify 

different species of bacterial microflora. 

Five steps are included as following: 

Step 1: Suspend and wash tubes with 0.45% 

saline solution. 

Step 2:  Put a swab from culture into suspension. 

Step 3: Adjust the cell density to 0.5 McFarland. 

Step 4: Insert the arm of Vitek card into the tube. 

Step 5: Vitek cards are inoculated with the 

suspension and loaded in the machine, 

and the results are obtained after 4 to 8 

hours [9]. 

Statistical Analysis 

Data management 

 The clinical data were recorded in a report 

form. These data were tabulated and analyzed 

using the computer program SPSS (Statistical 

Package for Social Science) version 20 to 

obtain: 

Descriptive data 

Descriptive statistics were calculated for the data 

in the form of: 

1) Mean standard deviation (+ SD) Median and 

inter-quartile range (IQR) for quantitative 

data. 

2) Frequency and distribution for quantitative 

data. 

Analytical statistics 

In the statistical comparison between the 

different groups, the significance difference was 

tested using one of the following tests: 

1) Student's t-test and Mann-Whitney test: Used 

to compare mean of two groups of 

quantitative data of parametric and non-

parametric respectively. 

2) ANOVA A test (F value) and Kruskal-Wallis 

test: Used to compare mean of more than two 

groups of quantitative data of parametric and 

non-parametric respectively. 

3) Inter-group comparison of categorical data 

was performed by using Chi square (X
2
-value) 

and Fisher's exact test (FET). 
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A P value< 0.05 was considered statistically 

significant (*) while >0.05 statistically 

insignificant. P value< 0.01 was considered 

highly significant (**) in all analyses. 

 

 

RESULTS 

No significant difference between the groups in 

laboratory investigations and US finding tables 

(1,2). Also   there is no statistical significant 

difference as regards stool culture for microbiota 

(E coli, Enterococcus faecalis and Bacteroides) 

Table (3), Figure (1). But there was statistically 

significant difference between (responders and 

non responders) and control, where p1 

comparison between control and responders, p2 

between control and non responders, p3 between 

responders and non responders. Enterobacter 

organism in p2, p3 was <0.001 and < 0.005 

respectively. Proteus and Clostridium 

perfringens in p2 was 0.009 and 0.04 

respectively. Klebsiella organism in p1 and p2 

was 0.04 and 0.01 respectively while 

Streptococci in p2 was 0.007. Table (3), figure 

(1). 
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Table 1: General conditions of patients in the three groups. 

 Groups 

Responders 

(n=15) 

Non responders 

(n=15) 

Control 

(n=15) 

Sex (male/female) 11/4 8/7 10/5 

Age (years) 56.67±5.82 52.0±7.55 36.27±14.01 

Special habits 

Smoker  

Non smoker 

 

3(20.0) 

12(80.0) 

 

4(26.7) 

11(73.3) 

 

1(6.7) 

14(93.3) 

Hemoglobin (gm/dl) 12.64±1.83 13.33±1.54 12.67±1.12 

WBCs x 1000/cmm 6.37±3.69 6.34±1.74 6.88±1.42 

Platelets x100/cmm 210.6±83.02 201.33±78.75 317.67±60.5 

Urea (mg/dl) 38.53±8.42 36.67±11.35 31.27±5.81 

Creatinine (mg/dl) 1.08±0.34 0.97±0.33 0.96±0.19 

AST (IU/L) 56.73±43.35 58.27±30.61 23.4±7.93ab 

ALT (IU/L) 49.27±21.25 58.67±32.2 24.67±6.15ab 

Total bilirubin (mg/dl) 1.09±0.58 0.85±0.31 0.95±0.22 

Direct bilirubin (mg/dl) 0.35±0.45 0.19±0.09 0.23±0.09 

Serum albumin (g/dl) 3.92±0.36 3.98±0.41 3.95±0.30 

PT (sec) 12.59±0.88 13.53±1.92 12.82±0.84 

 

Table 2: Abdominal ultrasonographic findings in responders and non responders groups. 

 

Groups 

Responders 

(n=15) 

Non responders 

(n=15) 

Liver size 

Enlarged 

Average 

Shrunken  

 

6(40.0) 

9(60.0) 

0(0.0) 

 

6(40.0) 

6(60.0) 

0(0.0) 

Liver texture 

Normal  

Coarse 

Cirrhotic  

 

15(100) 

0(0.0) 

0(0.0) 

 

15(100) 

0(0.0) 

0(0.0) 

Homomgenity  

Homogenous 

 

15(100) 

 

15(100) 

PV diameter (cm) 
0.89±0.19 

0.9(0.7-1.1) 

0.98±0.23 

0.9(0.8-1.2) 

PV patency 

Patent  

 

15(100) 

 

15(100) 

Spleen size 

Normal  

Enlarged 

Surgically removed 

 

10(66.7) 

5(33.3) 

0(0.0) 

 

8(53.3) 

6(40.0) 

1(6.7) 

Spleen collaterals 0(0.0) 2(13.3) 
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Table 3: Results of VITEK 2 in all studied groups. 

Organism  Control  (N=15) 
Responders 

(N=15) 

Non responders 

(N=15) 

P1 P2 P3 

Escherichia coli 15/15(100%) 15/15(100%) 15/15(100%) - - - 

Enterococcus  

faecalis 
15/15(100%) 15/15(100%) 15/15(100%) 

- - - 

Bacteroides fragilis 15/15(100%) 15/15(100%) 15/15(100%) - - - 

Enterobacter 6/15(40.0%) 8/15(53.3%) 13/15(86.7%) 0.30 <0.001** 0.005** 

Proteus mirablis 6/15(40.0%) 9/15(60.0%) 11/15(73.3%) 0.12 0.009** 0.27 

Klebsiella 5/15(33.3%) 9/15(60.0%) 10/15(66.7%) 0.04* 0.01* 0.59 

Clostridium 

perfringens 
10/15(66.7%) 7/15(46.7%) 6/15(40.0%) 

0.12 0.04* 0.60 

Staph aureus 5/15 (33.3%) 6/15(40.0%) 6/15(40.0) 0.59 0.59 1.0 

Streptococci 3/15(20.0%) 5/15(33.3%) 8/15(53.3%) 0.24 0.007** 0.12 

Clostridium tetani 3/15(20.0%) 6/15(40.0%) 5/15(33.3%) 0.09 0.24 0.59 

Pseudomonas  1/15(6.7%) 2/15(13.3%) 1/15(6.7%) 0.67 1.0 0.67 

P1: control & responders   p2:control & non responders  p3: responders & non responders 

 

 
Figure 4: Results of VITEK 2 in all studied groups. 

 

DISCUSSION 

Still there is percentage of HCV patients not 

responding to Direct Acting Antiviral Agents 

(DAAS), even the responder HCV patients need to 

follow up. 

Many studies showed a close relation between the 

gut microflora and disease development [6]. In 

recent years, the relationship between the gut 

microbiota and the liver has been studied which is 

described as 'gut-liver axis' [7]. 

However, little is known about the relation between 

hepatic viruses especially the hepatitis C virus 

infection and intestinal microflora. In this study, we 

provide an overview of the current knowledge on 

the relationship between the intestinal microflora 

and the course of treatment of chronic hepatitis C 

and describe the diversity of gut microbiota in 

responders and non responders and comparing 

them also with healthy people. 

In this study, there was no statistically significant 

difference between the responders and non 

responders groups as regarding age with a mean 

age 52 years. Table (1) 

 Similar results was detected by Paul and 

his colleagues (2016) who reported the same results 

and concluded that SVR not affected by age of 

patients but it gives more success rate when age of 

patients  less than 50 years[10], in addition to 

Asselah and colleagues (2017) who documented 

that no statistically significant difference between 

the responders and non responders as regards age 

with a mean age 56 years[11], on the other hand, 

Hezode and his partners (2017) found that age 
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older than 40 years is an independent predictor of a 

reduced SVR [12]. 

In this study, there was no significant difference as 

regards ALT, AST, serum albumin and INR level 

between responders and non responders. Table (2). 

This finding is in agreement with the finding of 

Sato and colleagues (2017) who stated that no 

significant difference in ALT, AST and INR level 

between responders and non responders [13]. 

Similar results were detected by Asselah and 

colleagues (2017) who said that baseline alanine 

aminotransferase (ALT) levels were not associated 

with treatment response [11].Table (2). 

The current study shows an increase in Clostridium 

tetani in HCV-infected patients especially 

responders. This is in agreement with Pérez and 

colleagues (2019)[14]. 

The study revealed that there is no difference 

between all studied groups as regards Bacteroides 

fragilis being present in the stool samples of 100% 

of all subjects. This finding was in agreement with 

Pérez and colleagues (2019) who reported 100% 

incidence in both responders and non responders 

[14].table (3) 

We observed a higher abundance of Enterobacter 

in HCV-infected patients. This result was in 

accordance with that of Bajaj (2016) who showed a 

distinctive pattern of gut microbiota in the chronic 

hepatitis C patients when compared with the 

healthy individuals including Enterobacter and 

Clostridium species [15]. 

Concerning Clostridia, our study showed that 

Clostridium perfringens were more in healthy 

subjects while Clostridium tetani were more in 

HCV-infected patients . 

Statistically significant difference between the 

patients (responders and non responders) and 

control, where p1 comparison between control and 

responders, p2 between control and non 

responders, p3 between responders and non 

responders. Enterobacter organism in p2, p3 was 

<0.001 and < 0.005 respectively. Proteus and 

Clostridium perfringens in p2 was 0.009 and 0.04 

respectively. Klebsiella organism in p1 and p2 was 

0.04 and 0.01 respectively while Streptococci in p2 

was 0.007. Up till now there are no similar studies 

in Egypt to compare with. Conclusion: Gut 

microbiota have a crucial role in HCV patients 

especially the non responders compared to the 

control even the responders need to be followed up 

to adjust the gut flora of them to the normal 

because this proved to play an important role in 

micro environmental changes that lead to 

hepatocellular carcinoma (HCC). 
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