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Introduction
• Patients with chronic hepatitis C co-infected with human immunodeficiency virus (HIV) do not respond as well to treatment as patients 
   infected only with hepatitis C virus (HCV)
	  — Before treatment, patients with HCV/HIV have higher HCV RNA levels and a greater degree of fibrosis than patients with HCV only. 	
					 Co-infected patients also have a defective cellular immune response1  

• Because progression of fibrosis is a predictor of SVR2 and progression is faster in HCV/HIV- than in HCV-infected patients,3 treating chronic 
  hepatitis C in HCV/HIV patients is expected to reduce fibrosis and necroinflammatory activity (NIA) to a lesser degree than in HCV patients
  	— Histological response should also be better in patients who respond to treatment, as has been shown in several studies4,5

Aim
To compare the effect of treatment with peginterferon alfa-2b (PegIntron) and ribavirin on the reduction of fibrosis, NIA, and hepatic HCV 
RNA levels in patients with chronic hepatitis C with or without concomitant HIV infection. 

Methods
Patients
• Patients were enrolled in this study if they had 
  	—  HCV infection confirmed by enzyme-linked immunosorbent assay (ELISA) and recombinant immunosorbent assay (RIBA)
  	—  Chronic hepatitis C (histologically confirmed)
  	—  Detectable HCV RNA in serum and liver tissue
  	—  Alanine aminotransferase (ALT) levels >40 IU/ml
  	—  No history of treatment

• Co-infected patients might have 
  	—  HIV infection diagnosed by ELISA and confirmed by Western blot
  	—  Stable HIV infection
  	—  CD4+ T-lymphocyte levels ≥200/mm3 (regardless of RNA-HIV value)
  	—  No change in anti-retroviral regimen in the 6 weeks preceding treatment

• Exclusion criteria 
  	—  Patients co-infected with HBV or HIV-2 and those with signs of alcoholic hepatitis or other infectious, auto-immune, tumoural,
        or vascular diseases with repercussions on the liver  

Study Design
• Patients were grouped by HCV genotype and HIV status: HCV genotype 1 or 4 (G1/4), HCV G2/3, HIV/HCV G1/4, HIV/HCV G2/3

Assessments
• Visits during the treatment phase occurred at weeks 1, 2, 4, 6, and 8 and then monthly 

• Histological changes were graded in accordance with the criteria proposed by Ishak et al6

• All anatomopathological studies of the liver fragments were performed by a highly experienced team (IPATIMUP) unaware of the 
  epidemiological or clinical characteristics of the patients 

Efficacy Assessments
• The primary end point was SVR, which consisted of a negative HCV RNA at 24 weeks after treatment

• Reductions of at least two points in NIA and one point in fibrosis between the first and second liver biopsies were considered  
  histological response 

• The proportion of patients with a biochemical response was also assessed 

Results
Patient Characteristics
• A total of 133 patients were enrolled and treated in one centre in Portugal. The intent-to-treat (ITT) population consisted of 80 patients  
  with HCV and 53 patients with HCV/HIV (Table 1)

• A total of 108 pairs of biopsies were studied; 67 were from HCV patients and 41 were from HCV/HIV patients

• Comparison of pre-treatment parameters between the two groups is shown in Table 1  

• Before treatment, HCV G2/3 patients had significantly more NIA (P < .02), fibrosis (P < .01), and HCV RNA, than HCV G1/4 patients

Efficacy
• Mean NIA scores and fibrosis grades decreased significantly between the first and second biopsies for both groups (Figure 2)

• In the majority of patients, NIA score decreased by ≥2 (83.5% of HCV patients; 58.5% of HCV/HIV patients), and fibrosis score  
  decreased by ≥1 (65.7% of HCV patients; 42.5% of HCV/HIV patients)

• SVR was achieved in 75% of the ITT HCV patients and in 35.8% of ITT HIV/HCV patients (Table 2)

• Non-responders also showed histological improvement (Table 3)

Table 1. Patient Demographics (Pre-Treatment)

	 	 HCV	 HCV/HIV	
	 	 (n = 80) 	 (n = 53)	 P

Gender
	 Male, n (%)	 67 (83.8)	 42 (79.2)	 NS*	

	 Female, n (%) 	 13 (16.2)	 11(20.8) 

Average age, y 	 34.9 	 32.6 	 < .03†

Average weight, kg 	 72.8 	 70.5 	 NS†

Exposure, y 	 13.0 	 12.3 	 NS†

Risk, n (%)
	 Drug abuse	 61 (76.2)	 45 (84.9)	 < .001*	  

	 Sexual	 1 (1.3)	 8 (15.1)	

	 Transfusion	 4 (5.0)

	 Unknown	 14 (17.5) 

Genotype, n (%)
	 1	 36 (45.0)	 23 (43.4)	 NS*	

	 2	 2 (2.5)	 1 (1.9)	

	 3	 35 (43.8)	 24 (45.3)

	 4	 7 (8.7)	 5 (9.4)   

Anti-HBc positive,
	 n of n (%)	 35/80 (43.8)	 43/51 (84.4)	 < .001*

Test parameter at week 0

Haemoglobin, g/dl 	 15.4 	 15.0 	 NS

Leucocytes, × 106/l 	 7692 	 6560 	 < .003

Platelets, × 106/l 	 203,925 	 180,660 	 < .02

AST, U/l 	 59.6 	 74.9 	 NS

ALT, U/l 	 130.2 	 116.1 	 NS

Alkaline phosphatase,
	 mg/dl 	 77.5 	 98.2 	 NS

HDL, mg/dl 	 332.9 	 385.1 	 < .002

Proteins, g/l 	 77.3 	 80.4 	 < .005

Creatinine, mg/dl 	 0.93 	 0.87 	 < .007

HCV RNA, UI/ml 	 3,221,348 	 4,685,163 	 NS

*Chi-square test with continuity correction.
†Student t test.

Table 3. Histological Improvement in Non-responders

	 	 	 Mean Grade NIA 	 	 	 Mean Fibrosis Score    

	 	 Before Treatment 	 After Treatment 	 P 	 Before Treatment 	 After Treatment 	 P 

HCV (n = 80)
	 G1/4, 18 of 43	 4.93	 3.53	 NS	 2.0	 1.4	 < .008 
	 G2/3, 2 of 37 

HCV/HIV (n = 53)
	 G1/4, 24 of 28	 5.13	 3.83	  < .009	 1.7	 1.57	 NS   
	 G2/3, 10 of 25 

Intergroup comparison of the effect of treatment

• At the end of the follow-up, a comparison of the same parameters showed that the treatment had a significant impact on the reduction in 
  NIA and fibrosis groups (Figure 2)

Factors related to histological response by univariate analysis

• In HCV patients, there was a significant association between the NIA response (two-point reduction) and SVR (P < .002)

• The response of fibrosis (a one-point reduction) was associated significantly with haemoglobin levels <14 g/dl (P < .03),  
  ALT <100 U/l (P < .05), and lactic dehydrogenase <350 U/l (P < .05)

 	— Improvement in fibrosis was associated with female gender, AST levels <100 U/l, and low serum iron levels 

• In HCV/HIV patients, SVR was a predictor of NIA response (P < .009)
 	— There also was an association of NIA response with RNA-HIV <50 copies/ml

	 — Improvement in fibrosis was not associated with any of the factors studied

Detecting HCV RNA in the liver tissue before treatment and 6 months after treatment
• HCV RNA was undetectable in liver biopsies of all patients with SVR and was positive in non-responders (patients not achieving SVR)

Biochemical Response
• In HCV patients, there was a 75% biochemical response rate 6 months post-treatment, whereas there was a 54.5% response rate
   in HCV/HIV patients 6 months post-treatment
 	— Approximately 93% of the HCV patients with SVR had biochemical response, whereas all HCV/HIV patients with SVR had normal 
      aminotransferase levels 6 months after the end of treatment

Conclusion
Peginterferon alfa-2b and ribavirin significantly reduces fibrosis and NIA in patients with HCV infection or HCV/HIV co-infection, even in 
the absence of SVR and regardless of HCV genotype.
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Table 2. SVR Rates in HCV and HCV/HIV Patients

	 	 Patients Achieving SVR, %

	 	 HCV 	 	 HCV/HIV

G1 	 55.6 	 	 13.1

G2 	 100 	 	 100

G3 	 94.3 	 	 58.3

G4 	 71.4 	 	 20.0

G1/4 	 58.1 	 	 14.3

G2/3 	 94.6 	 	 60.0

Overall (ITT)	 75.0	 	 35.8
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Figure 2. Comparison of mean NIA score and grade of fibrosis 
in 67 (HCV) and 41 (HCV/HIV) pairs of liver biopsies
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