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ABSTRACT 
 

 

The use of new antiretroviral drugs in HIV infection is particularly important in patients with 

intolerance or resistance to other antiretroviral agents. Raltegravir (RTV) and Maraviroc (MRV) 

represent new, important resources in salvage regimens. A reduced grade of liver fibro-steatosis 

after a combination of raltegravir and maraviroc (second-line) have not been studied and the 

mechanism by which these new drug classes induced a marked reduction of grade of liver diseases 

is currently unknown.  

 In the present case report, nested in an ongoing multicentre observational study on the use of 

new antiretroviral inhibitors in heavily treatment-experienced HIV patients, we evaluated the 

correlation between a “short therapeutic regimen” raltegravir, maraviroc and fosamprenavir and 

liver diseases. 
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The aim of this report is to describe the use of a three-drug regimen based on two novel-class 

antiretroviral agents (raltegravir and maraviroc) plus the protease inhibitor fosamprenavir, in an 

experienced HIV-infected patient with chronic progressive hepatitis C complicated by liver fibrosis; 

an overwhelming increased serum creatine kinase level occurred during treatment, and is probably 

related to integrase inhibitor administration. At present no information is available regarding this 

correlation.  
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INTRODUCTION 

 

 

In July 2009, the US Food and Drug Administration (FDA) approved raltegravir, the HIV integrase 

inhibitor to be used as salvage and also first- and early-line treatment of adults infected with HIV-1 

(1). In a dramatically short period of time, this drug belonging to the novel class of integrase 

inhibitors has demonstrated unprecedented reductions in plasma HIV-RNA levels, and extremely 

significant and rapid increase of peripheral CD4
+
 T-lymphocyte counts (2). 

  Co-infection with hepatitis viruses and chronic liver diseases is well known as a common 

clinical problem in patients infected with HIV-1, mainly due to the route of transmission, shared by 

all quoted viruses. Currently, the combination of two new antiretroviral classes that includes an HIV 

protease inhibitor without booster is an attractive option.   

  In the field of the management of antiretroviral-experienced HIV-infected patients with 

chronic hepatitis C (HCV) and co-existing limited active therapeutic options of salvage regimens, a 

switch to a simplified regimen to second- or further-line of treatment may represent an ideal choice 

for highly experienced HIV-infected patients, who suffered from previous therapeutic failures 

and/or intolerance, and/or low adherence levels to prescribed medications. 

  The aim of this report is to describe the use of a three-drug regimen based on two novel-

class antiretroviral agents (raltegravir and maraviroc) plus the protease inhibitor fosamprenavir in 

an experienced HIV-infected patient with chronic progressive hepatitis C complicated by liver 

fibrosis. A very high serum creatine kinase level occurred during treatment, and is probably related 

to integrase inhibitor administration.  
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CASE REPORT 

 

A male Italian subject aged 44 years, with a history of drug and alcohol abuse since 1983, with a 

CD4
+
 T-lymphocyte count of 328 cells/mm

3
 and plasma HIV-RNA viraemia of 3.79 Log10 

copies/mL, was started in December 2008 on raltegravir (at 400 mg twice daily), maraviroc                

(300 mg twice daily), and fosamprenavir (700 mg twice daily); at that time, the patient was 

clinically asymptomatic. 

  HIV-1 infection had been diagnosed in the year 1985, following a hospital admission due to 

a severe (grade 3) cutaneous rash, whose cause was not identified. Based on his satisfactory 

virological and immunological condition, no antiretroviral treatment was administered over                 

16 years (from 1985 until 2001).  

  A chronic HCV co-infection (due to a genotype 1a virus) was diagnosed in December 2001 

by routine serological screening. At that time, a significant worsening of laboratory parameters of 

HIV disease (CD4
+
 T-cell count dropped to 66 cells/µL, and plasma HIV-RNA was 5127 Log10 

copies/mL) prompted  combination antiretroviral therapy (cART) which included zidovudine, 

lamivudine and nelfinavir. Subsequently, the patient experienced numerous changes to his cART 

regimen, due to poor compliance and insufficient virological-immunological results. Among others, 

in September 2003, nelfinavir was replaced with abacavir, zidovudine and lamivudine due to  

intolerance; in October 2003, abacavir was substituted with didanosine, zidovudine and lamivudine 

because of a severe (grade 3) cutaneous rash. 

  In November 2004, based on an HIV genotype resistance testing, the cART was changed, 

leading to the introduction of zidovudine, lamivudine and lopinavir/ritonavir (the option of 

efavirenz therapy was refused). 

  In August 2007, the patient was diagnosed with focal seizures, so he started on sodium 

valproate (from August 2007 until September 2008) together with his cART, in order to prevent 

further episodes or chronic epilepsy (probably related to drug use).  



 5 

  Subsequent laboratory controls performed in January 2008 showed a low virological 

immunological response of the underlying HIV disease (as demonstrated by a CD4
+
 count of 352 

cells/µL (21% of overall T-lymphocytes), and a plasma HIV-RNA of 1.78 Log10 copies/mL. As a 

result, the lopimavir/ritonavir-containing cART was replaced by another cART regimen based on 

emtricitabine, tenofovir and atazanavir which would provide lower cardiovascular risk; a genotypic 

testing was not available. 

  With regard to the co-existing chronic hepatitis C, an abdominal ultrasonography 

examination showed signs of severe, extensive liver fibrosis, and identified a reduction of the size 

of the right lobe of the liver, with relative enlargement of the left one. A liver biopsy and 

histopathological examination confirmed severe HCV disease progression, as expressed by a           

grade 3 fibrosis, together with necrosis of hepatocytes and focal inflammatory foci in the liver 

parenchyma and the portal areas, further complicated by multiple bridging fibrosis which linked up 

portal and central areas of the examined liver tissue. 

  In January 2008, the patient was hospitalized due to an episode of syncope. Clinical and 

echocardiographic studies detected a previously missed, dilated cardiomyopathy, whose 

pathogenesis was attributed to HIV infection itself, since other risk factors were lacking. As a 

consequence, a new cART was considered: tenofovir, emtricitabine, and atazanavir (which 

represented a novel HIV protease inhibitor with lower metabolic risk), administered at 200 mg 

twice daily, without ritonavir booster. The cardiovascular risk profile of the patient was related to 

cigarette smoking, and also high blood pressure, dyslipidaemia and the metabolic syndrome. 

  A few months later, routine laboratory controls showed a significant rise of the CD4
+
 T-cell 

count (up to 328 cells/mm
3
 (21% of total T-lymphocytes), and a lowering of plasma HIV-RNA 

levels (3.71 Log10 copies/mlL). 

  In December 2008, a new, attractive cART regimen based on raltegravir, maraviroc and 

fosamprenavir was started. The introduction of the integrase inhibitor raltegravir was motivated by 

a viral load rebound (number of HIV-RNA copies/mL 61461 if a resistance testing was not 
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available), by continued compliance problems, and especially by the concurrent, severe 

cardiovascular and liver diseases already diagnosed, which prompted the use of drugs with a more 

friendly toxicity-tolerability profile, joined with a maintained, elevated activity on a highly resistant 

HIV. Maraviroc represented the major companion drug of this salvage cART regimen, due to the 

limited, residual therapeutic options based on genotype test, and a maintained CCR5 tropism at the 

“Trofile” testing.  

  In January 2009 (only one month after the last treatment switch), the patient showed a very 

effective and sustained virological and immunological response of his HIV disease (as assessed by a 

rise of the CD4
+
 count to 425 cells/mm

3
 and a reduction of HIV-RNA levels to 1.69 Log10 

copies/mL.  

  A few weeks later, he had further routine controls, with biochemical studies showing 

increased serum creatine phosphokinase level (461 U/L) probably related to raltegravir 

administration, since at the time of therapeutic switch a normal value (161 U/L) was observed, and 

a subsequent laboratory control showed a moderate increase (224 U/L).  

  Neither clinical signs of rhabdomyolysis (ie fatigue, skeletal muscle pain), nor laboratory 

signs of metabolic dysfunction (ie lactic acidosis, increased serum aldolase and myoglobin levels, 

kidney impairment, and electrolyte abnormalities) were observed throughout the subsequent follow-

up (from January 2009 to February 2010).  

  During the subsequent three months of clinical examinations, the patient maintained stable, 

good clinical condition, and an adequate adherence to therapy. In May 2009, the CD4
+
                               

T-lymphocyte count increased to 421 cells/ mm
3
, while plasma HIV-RNA levels decreased, but 

remained detectable (1.6 Log10 copies/mL).  

  Surprisingly, no remarkable clinical and laboratory signs of toxicity and progression of the 

concurrent HCV liver disease occurred, as demonstrated by repeated ultrasonographic, biochemical 

and haematological examinations (Figs. 1, 2). Moreover, a repeated liver biopsy examination 

showed a reduced grade of histopathological fibrosis, extending out from the portal areas with only 
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rare “bridges” between central and portal areas of the liver (grade 2 fibrosis, compared with a 

previous grade 3 fibrosis). Both abdominal ultrasonography and liver histopathology were assessed 

and compared by the same staff physicians. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 8 

DISCUSSION 
 

In this case report, the administration of a cART regimen including raltegravir and maraviroc, 

together with unboosted fosamprenavir,  as a salvage regimen in a patient with HIV and HCV co-

infection, prior drug and alcohol abuse,  a dilated cardiomyopathy, and a documented severe 

progressive chronic HCV hepatitis complicated by advanced fibrosis, is presented. In particular, 

raltegravir and maraviroc have been selected as members of novel anti-HIV classes in a patient with 

limited therapeutic options due to an extensive resistance profile, and prior tolerability and 

adherence concerns. A protease inhibitor like fosamprenavir was used without ritonavir booster, in 

order to reduce the potential cardiovascular risk, and to exploit the favourable tolerability profile of 

this last drug in patients with either cardiovascular and/or liver abnormalities, as well as to 

encourage the initial lack of therapeutic compliance demonstrated by the patient. 

  During his cumbersome clinical history, the patient experienced numerous antiretroviral 

regimens without obtaining an effective and sustained virological and immunological response, so 

that the choice of the introduction of a “short and light” regimen containing a protease inhibitor 

without ritonavir booster seems an attractive therapeutic and simplified option for subjects like ours. 

  This case report raises the question of whether the concurrence of HIV disease and chronic 

hepatitis due to HCV infection may contribute to the development of severe hepatopathy, or may be 

responsible for a more severe or more rapid liver damage. In our case, initial examination showed 

that the underlying HCV hepatopathy was particularly severe, thus confirming that HIV-HCV                

co-infection may narrow cART therapeutic options, especially during second-line and even more 

where salvage therapy is of concern. Although considering the intrinsic limitations due to our 

anecdotal observation, raltegravir plus maraviroc, in association with a HIV protease inhibitor 

without ritonavir booster, may be an attractive option  to treat antiretroviral-experienced                      

HIV-infected patients with a concurrent, severe chronic hepatitis C, limited active therapeutic 

options of salvage regimen, need to maintain stable biochemical, haematological and clinical 

conditions (due to other co-morbidities like cardiomyiopathy and creatine kinase elevation in our 
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case), and prior, unsatisfactory adherence to multiple attempted cART regimens. The achieved, 

documented reduced progression of the already diagnosed severe liver disease (hepatic fibrosis 

grade 3, as assessed since 2007), needs further interpretation, on the grounds of the limited hepatic 

toxicity of the employed anti-HIV drugs, as well as the potential effectiveness of maraviroc against 

HCV infection. 

  Another important issue is represented by the definition of second- and further-line regimens 

in HIV/HCV co-infected patients showing failure, intolerance to protease inhibitors, and limited 

antiretroviral effective options. In patients who develop protease inhibitor intolerance or resistance, 

and also suffer from chronic active hepatitis, reduced options are still available for the design of 

second- and further-line cART regimens, and the recently introduced integrase inhibitors                      

[like raltegravir] (3)  and co-receptor inhibitors (like maraviroc) represent a recent and promising 

advance in this scenario (4). In our case, a surprisingly effective, prompt, and safe response was 

observed (Fig. 1), but it is still uncertain to which extent a durable response may be obtained with 

these compounds, and which drugs represent the best partners for them in each individualized 

cART regimen.  

  The use of raltegravir and/or maraviroc in association with protease inhibitors proved to be 

effective in patients who had become resistant or intolerant or poorly adherent to other drugs and 

drug classes (5).  

  Furthermore, our patient experienced a dramatic increase of his serum creatine 

phosphokinase levels, associated with moderate signs and symptoms of myopathy, probably 

attributable to raltegravir (in the absence of other identified risk factors) after eleven months of 

therapy. Even though no biochemical and ultrasonographic signs of rabdomyolysis were present, 

muscle pain, weakness and difficulty in walking, in association with an increase of creatine 

phosphokinase level up to 2187 U/L, were documented during the course of treatment, but these 

clinical and laboratory abnormalities proved to be self-limited, and did not lead to drug withdrawal. 
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  In conclusion, our case report indicates that a combination regimen including raltegravir 

and/or maraviroc plus a well-tolerated, unbooster protease inhibitor could also be explored as a 

possibly effective alternative in antiretroviral experienced patients with HIV-HCV co-infection 

progressing toward severe liver disease complicated by extensive fibrosis. Moreover, the 

underlying, relevant cardiac co-morbidity probably attributable to HIV infection itself, the presence 

of cardiovascular risk factors, and the previous episodes of intolerance and/or poor compliance to 

single antiretroviral agents or cART regimens make this case of further interest. 

  Only cohort studies specifically designed for HIV-HCV co-infected patients will be able to 

confirm the role that cART regimens containing raltegravir and maraviroc may play in reducing the 

clinical signs and the histopathological progression of chronic HCV liver disease in the HIV co-

infected population. 

  We believe that multicentre clinical studies are needed to define the most effective regimens 

for HIV-HCV co-infected patients with chronic active hepatitis C and multiple drug resistance 

and/or intolerance, with the added objective to concurrently reduce the rate of progression of the 

underlying HCV-related liver disease. 
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Fig. 1: Temporal assessment of HIV-RNA viral load, CD4 T-lymphocyte count and relationship 

with antiretroviral treatment, as observed in the patient. 

 

ZDV: zidovudine; 3TC: lamivudine; LPV/r: lopinavir/ritonavir; TDF: tenofovir; FTC: 

emtricitabine; ATZ: atazanavir. 
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 Fig. 2: Temporal assessment of HIV/HCV RNA viral load and relationship with antiretroviral 

treatment, as observed in the patient. 

 

ZDV: zidovudine; 3TC: lamivudine; LPV/r: lopinavir/ritonavir; TDF: tenofovir; FTC: 

emtricitabine; ATZ: atazanavir 

 

 

 

 

 

 

 

 

 

 


