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Introduction 

Hepatitis B virus (HBV) and hepatitis C virus (HCV) 

infections account for a substantial proportion of liver diseases 

worldwide.  Because the two hepatotropic viruses share same 

modes of transmission,  coinfection with the two viruses is not 

uncommon,  especially in areas with a high prevalence of HBV 

infection and among people at high risk for parenteral infection.  

Patients with dual HBV and HCV infection have more severe 

liver disease,  and are at an increased risk for progression to 

hepatocellular carcinoma (HCC). Treatment of viral hepatitis 

due to dual HBV/HCV infection represents a challenge (Chen 

et al., 1999). 

The exact number of patients infected with both HCV 

and HBV is unknown. 

Dual infection with HBV and HCV is not uncommon in 

geographic areas where a high endemic level of both infections 

is reported,  such as Southeast-Asia and Mediterranean.  In 

general,  the prevalence is around 10-20% in patients with 

chronic HBV infection,  and 2-10% of anti-HCV-positive 

patients were shown to have markers of HBV infection.  In 

addition to chronic liver diseases,  coinfection of HBV and 

HCV is frequently found in injection drug users (IDU,42.5%) 
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(Pallas et al., 1999), patients on hemodialysis (3.7%) (Reddy et 

al., 2005),  patients undergoing organ transplantation (8%) 

(Aroldi et al., 2005),  HIV positive individuals (66%) 

(Kalinowska-Nowak et al., 2000) and beta-thalassemia patients 

(10%) (Irshad and Peter, 2002),  which means that those are the 

high risk population for infection of HBV and HCV 

concurrently.  A multicenter study in Italy showed that the 

subjects with dual HBV and HCV infection were more likely to 

be older than  42 years,  resident in the south of the country,  to 

have a history of blood transfusion,  i.v. drug use,  unsafe sex,  

use of glass syringes or light alcohol use and to have a lower 

education level.  Liaw  identified risk factors for HCV 

superinfection in 23 hepatitis B patients including blood 

transfusion,  IDU, instrumentation and household  or 

community contact.  Among HIV-infected people,  HBV and 

HCV coinfection was as high as 66% (80 of 133) and 

coinfection was seen more frequently in drug users (84%) in 

comparison with the patients infected by homosexual (66%) or 

heterosexual (20%) route (Kalinowska-Nowak et al., 2000).  

Totally,  the risk factors of dual infection are similar to those of 

single infection of the two viruses,  including IDU,  blood 

transfusion,  unsafe sexual contact,  and other parenteral 

transmission modes and IDU and blood transfusion are the two 

major modes which account for nearly 90% of dual infection.  
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Aim of the Work  

To study the prevalence and associations of: hepatitis C -  

hepatitis B coinfection in chronic renal failure patients 

undergoing maintenance hemodialysis treatment 
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Infections that Can Occur in Hemodialysis 
Patients 

Dialysis patients are at increased risk for infection for 

many reasons. Patients with chronic kidney disease have 

abnormalities in their immune system which impair their ability 

to fight infection. Although the white blood cell count in the 

typical laboratory testing profile may be normal, the dialysis 

patient's white blood cells (which are the primary line of 

defense against infection) typically do not function normally  

(American Association of Kidney, 2002). 

There are two major types of white blood cells: 

neutrophils and lymphocytes. Neutrophils are primarily 

involved in defending against bacterial infections but bacteria 

may survive in dialysis patients long enough to produce 

infections that would not occur in normal individuals. This is 

because neutrophils' ability to ingest and destroy bacteria is 

weakened in the setting of kidney disease.  

Infections by Staphylococcus are particularly common. 

Staphylococcus is a normal inhabitant of the skin but, given the 

decreased resistance to infection by Staphylococcus that often 

occurs in patients with kidney disease, these bacteria are much 

more likely to invade the body. Once these bacteria have access 

to the blood stream, they frequently spread to bones, joints and 
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the heart, causing potentially lethal destruction of these tissues  

(American Association of Kidney, 2002). 

Lymphocytes are primarily involved in protection against 

infections caused by viruses and fungi. In patients with kidney 

disease, the activation of lymphocytes to a state where they are 

most effective in protecting against these infections is impaired, 

resulting in an increased incidence of viral and fungal 

infections. Viral infections include simple things like influenza, 

but also serious conditions such as shingles and hepatitis. 

Dialysis patients are not only more prone to developing all of 

these types of viral infections but, when these infections do 

occur, they tend to be more severe. 

As a result, vaccines which decrease the severity of viral 

infections such as influenza and hepatitis B are strongly 

recommended in dialysis patients. Fungal infections are more 

common in dialysis patients than in the general population and 

need to be dealt with promptly before they become serious. 

The most common type of fungal infection is the yeast 

infection which typically affects the vaginal area in women, the 

feet (athlete's foot), skin folds, and nail beds (onychomycosis). 

Although relatively easy to treat with currently available 

antifungals, yeast can be dangerous if it spreads to catheters 

(hemodialysis or peritoneal dialysis catheters), where the 
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infection can be almost impossible to eliminate unless the 

catheter is removed. Onychomycosis also is somewhat more 

difficult to eradicate than other fungal infections and generally 

requires several months of antifungal therapy  (American 

Association of Kidney, 2002). 

Patients with kidney failure are more prone to developing 

urinary tract infections (UTIs) for a number of reasons. First of 

all, the mere act of passing urine tends to flush out the urinary 

tract of infectious agents so they cannot gain a foothold and 

cause problems. Once the kidneys fail and the production of 

urine is decreased, this normal flushing action is gone. UTIs 

usually are caused by bacteria which normally inhabit the 

bowel and spread to the urinary tract by local extension. 

Patients with renal failure may have other urinary tract 

abnormalities which make them more prone to developing 

UTIs. These include cysts in the kidney which can become 

infected, obstruction of the urinary tract which impairs drainage 

and causes further stagnation of urine, and bladder reflux which 

causes urine in the bladder to move backwards into the kidneys 

and increases the chance that an infection in the bladder will 

spread to the upper urinary tract where it is more serious and 

likely to spread into the blood stream. 
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Infections in a hemodialysis vascular access and urinary 

tract infections are the most common causes for hospitalization 

in dialysis patients and can cause serious complications. 

Because catheters and grafts are made of plastic and are not 

normal human tissue, it is very difficult for the white blood 

cells that fight infection to penetrate into the vascular access 

material and eradicate the infection. That is why it is often 

necessary to remove a dialysis catheter or AV graft once it has 

become infected  (American Association of Kidney, 2002). 

With less serious catheter and graft infections, it is 

sometimes possible to eradicate the infection with a several-

weeks course of antibiotics. The persistence of fevers, an 

elevated number of white blood cells in the blood, or 

constitutional symptoms such as nausea, vomiting, fatigue or 

persistent pain may be a sign that the antibiotic treatment is 

unsuccessful and that the access should be removed. If the 

infection spreads from the catheter or graft into the blood 

stream, it may travel to other parts of the body producing 

additional problems in those areas. Staphylococcus is 

particularly notorious for this complication and may result in 

infection of the bones (particularly of the spine), heart valves, 

joints and kidneys. 

Hemodialysis catheters are literally infections waiting to 

happen because they involve a foreign body, a persistent 
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opening through the skin through which bacteria can travel and 

a patient whose ability to fight infections is impaired. As a 

result, patients with dialysis catheters are strongly encouraged 

to have a more permanent vascular access, such as a graft or 

fistula, placed so that the catheter can be removed and the risk 

of infection decreased. 

AV grafts are less likely to become infected than 

catheters but, because they are composed of plastic and not 

natural human tissue, they are more likely to become infected 

than AV fistulas. This is one of the reasons why AV fistulas are 

the preferred permanent hemodialysis vascular access. When 

AV grafts become infected, it is usually because the formation 

of a hematoma (leakage of blood usually from a needle 

puncture site under the skin) has become infected and that 

infection spreads to the graft material nearby. Although an 

infected hematoma can often be treated effectively with 

antibiotics, once the infection has spread to the graft material 

itself, the graft must be removed for the infection to be 

eradicated  (American Association of Kidney, 2002). 

The spread of infectious agents from the dialysis machine 

or procedure to the dialysis patient is unusual in the setting of 

current infection control policies but does rarely occur. Even if 

the dialysate fluid is contaminated with an infectious agent, the 

dialyzer membrane material is an effective barrier to the spread 
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of that agent from the machine to the patient's blood. Infections 

related to the dialysis treatment, although unusual, generally 

occur during the put-on or take-off process when infectious 

agents can be introduced into the patient's dialysis catheter or 

permanent vascular access because of improper sterile 

technique. Therefore, it is important for patients to become 

familiar with and insist that sterile technique be used during the 

beginning and ending of dialysis treatment. 

Some of the medicines, which patients with certain forms 

of kidney disease take, may further suppress the immune 

system and predispose to infection. Patients with kidney 

diseases related to an inflammatory process such as systemic 

lupus or vasculitis may be placed on immunosuppressive agents 

(including prednisone) that can further predispose to infection. 

The lymphocytes, which protect against viral and fungal 

infections, are also involved in rejecting transplanted organs. 

Therefore, most immunosuppressive agents that are given to 

patients with organ transplants depress lymphocyte function 

and increase the patient's susceptibility to viral and fungal 

infections. 

Patients with diabetes, which is the most common cause 

of kidney failure in the United States,  may have additional 

immune defects as well as vascular disease which may further 
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increase the risk of certain types of infections (particularly 

fungal infections and infections caused by "anaerobic" 

organisms that can lead to gangrene). Foot care is particularly 

important to diabetic patients to diagnose such infections early 

so that they can be effectively treated with antibiotics. 

The best defense against infection is education: 

understanding the increased risk and recognizing the earliest 

signs so that infections can be treated effectively. Many dialysis 

patients do not develop a fever when they are infected, so it is 

important for them to seek prompt medical attention whenever 

they develop otherwise unexplained symptoms such as unusual 

fatigue, loss of appetite, nausea, vomiting and changes in 

mental activity. Finally, dialysis patients should avoid the 

prolonged use of hemodialysis catheters because they are 

associated with frequent and serious infections (American 

Association of Kidney, 2002). 
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Special Infections in HDx Patients 

1-TT Virus Infection in French Hemodialysis Patients:     

Study of prevalence and risk factors: 

The TT  (transfusion transmited virus) (TTV) is a 

recently discovered DNA virus which was first identified in 

patients with non-A to -G hepatitis following blood transfusion. 

In this study, the study tested 150 attendees of two 

hemodialysis (HD) units of the public hospitals of Marseilles, 

France, for the presence of TTV genome by using a PCR-based 

methodology. The overall prevalence of TTV viremia was 28% 

(compared to 5.3% in blood donors from the same region). The 

study demonstrated the existence of chronic infections and 

superinfections by strains belonging to different genotypes. The 

prevalence of infection was higher in patients originating from 

Africa, in patients with previous blood transfusion or organ 

transplantation, in patients with antibody to hepatitis B core 

antigen, and in those with diabetes mellitus. A high prevalence 

of TTV infection (50%) was also observed in a population of 

patients with diabetes mellitus but without renal disease. No 

significant relationship was found between TTV viremia and 

hepatitis C virus or GB virus C, transaminases, age, sex, and 

duration of HD treatment. The PCR amplification products 
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(located in open reading frame 1 of the TTV genome) were 

sequenced (Kakkola et al., 2002). 

2-Staphylococcus Aureus Infection in the Renal Unit:  

Staphylococcus aureus is an important cause of 

morbidity and mortality in the renal unit setting. It is the leading 

cause of haemodialysis-related bacteraemia and peritoneal 

dialysis catheter exit-site infection, and an important cause of 

peritoneal dialysis-related peritonitis. Since many such 

infections are potentially preventable, the institution of 

strategies that reduce infection rates represents an important 

element in the care of this patient group (Lentino et al., 2000).  

Carriage of S. aureus is an important risk factor for infection:  

S. aureus carriage has been described as falling into three 

patterns in healthy adult populations, with approximately 20% of 

individuals being persistent carriers, about 60% intermittent 

carriers and 20% persistent non-carriers (reviewed in reference 

6). Carriage rates are considered to be higher in the renal unit 

setting, although reported rates vary between centres from 

37.5% to 57% for those on CAPD, and 37%–62% for those on 

haemodialysis. Possible explanations for this variation include 

sensitivity of swabbing and microbial culture techniques, the 

number of swabs taken over time and the number of body sites 

sampled. Why renal unit patients should have higher carriage 
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rates than the healthy population is not clearly understood, 

although probable contributors include immunodeficiency, the 

presence of prosthetic material and frequent breaches of the skin 

associated with venepuncture (Kairaitis et al., 1999) . 

Carriage of S. aureus is an important risk factor for 

infection with this organism. Carriers undergoing haemodialysis 

have higher rates of S. aureus bacteraemia, and those receiving 

continuous ambulatory peritoneal dialysis (CAPD) have higher 

rates of exit-site infection and peritonitis, compared with non-

carriers. Comparison of carriage and infecting S. aureus isolates 

indicates that individuals are commonly infected with their own 

carriage isolate, an observation that underpins prevention 

strategies (Holley et al., 1991). 

A second factor that is likely to influence both carriage 

and disease is host genetic susceptibility. However, the genes 

involved have not been identified, and it is unclear whether 

susceptibility is to carriage alone with its inherent risks for 

infection, or whether additional genes influence the likelihood 

of sepsis once carriage is established.  

Acquired risk factors for S. aureus infection:  

Acquired factors also influence the likelihood of S. 

aureus infection and fall into two broad categories. The first is 

immune dysfunction: patients undergoing haemodialysis have 

decreased granulocytic chemotaxis, and lower immunoglobulin, 
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complement and T cell levels. The second is the presence of 

prosthetic devices that not only breach the normal host defences 

and give direct access to normally sterile body sites, but provide 

a site of colonization to which staphylococci are well adapted. 

The importance of prosthetic material as a determinant of 

infection is reflected in the variable rates of sepsis associated 

with different types of haemodialysis vascular access. 

Endogenous arteriovenous fistulae are less prone to infection 

than prosthetic shunts, while intravenous haemodialysis 

catheters have the greatest associated risk and are a leading 

cause of S. aureus bacteraemia (Kluytmans et al., 1997). 

Infection control measures: 

Good hospital infection control measures are central to 

the prevention of S. aureus infection. The evidence for this is 

two-fold. First, hand washing reduces transmission of 

pathogens between individuals, and from the hands of a given 

individual to their dialysis site. Second, improvement in 

infection control measures can lead to a reduction in the rate of 

infection. For example, one observational study introduced a 

package of measures including improved aseptic operative 

technique, provision of intensive training for nursing staff and 

patients in stringent aseptic care of the exit site, and avoidance 

of contact of the exit site with non-sterile water. These 

combined measures were associated with an overall 10-fold 
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reduction in exit-site infection, a 2-fold reduction in peritonitis 

and 4.5-fold reduction in catheter loss from infection in patients 

undergoing CAPD. However, the use of face masks during 

manipulation of the peritoneal dialysis system makes no 

difference to the time to first episode of all-cause peritonitis. 

Asepsis during dialysis line insertion is also essential. The 

placement of peritoneal dialysis catheters and formation of 

fistulae are often performed in a theatre environment, ensuring 

high standards of aseptic technique. However, intravenous 

haemodialysis lines, particularly those that are intended to 

provide temporary access, may be inserted in a ward or 

radiology department setting. 

 The importance of good asepsis during this procedure is 

exemplified by a study by Raad et al (1994). which clearly 

demonstrated that maximal sterile barrier precautions during the 

insertion of non-tunnelled catheters (mask, cap, sterile gloves, 

gown and a large drape) reduced the risk of catheter infection, 

compared with the use of sterile gloves and small drape alone. 

The role of prophylactic antibiotics for procedures to create 

haemodialysis access has not been studied at length. A single 

randomized study of 206 patients undergoing 408 permanent 

vascular access procedures compared infection rates following a 

single intravenous dose of vancomycin 6–12 h pre-operatively 

with no drug. Access infection rates were reported to be 1% in 

the vancomycin group and 6% in the controls, all of which were 


