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Abstract 
 

Background: Torque Teno Virus (TTV) is a newly discovered non- enveloped, single stranded DNA virus of high genotypic variability, 
detected frequently in patients with acute or chronic hepatitis of non-A-G types. Objectives: This study was carried out to look for the presence 
of TTV among positive hepatocellular carcinoma (HCC) patients in Khartoum State, Sudan using polymerase chain patients. (PCR) technique 
and to evaluateits effect on severity of the disease in these patients. Patients and Methods: The study was conducted in 45 patients with HCC 
recruited at Aliaa specialist hospital in Khartoum state, The presence of TTVDNA was assessed by polymerase chain reaction with TTV-specific 
primers. Results: DNA of TTV was detected in 4 out of 45 (8.9%) patients with HCC, no detrimental effect of TTV co- infection in viral 
hepatitis patients was noted. Conclusion: The rate of TTV infection rate among Sudanese HCC patients seem to be lower than that stated in 
previous reports from other countries. The virus does not seem to aggravate the status of those who are suffering from HCC. 
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INTRODUCTION 
 

In 1997 Torque Teno virus (TTV) was first described in a 
Japanese patient with non-A-G transfusion-transmitted 
hepatitis of unknown etiology (1-5). Torque Teno Virus (TTV) 
is a circular ssDNA virus (1). TTV was proposed as a member 
of a new family named “Circoviridae” and its genus is 
“Anelloviridae” (2). TTV is unique in many ways, as it was the 
first single stranded circular DNA virus discovered that infects 
humans (3).Visualization of TTV derived from clinical 
samples of infected individuals showed a non-enveloped virus 
with single- stranded circular DNA genome of negative 
polarity, 3.4-3.9 Kb in length, and several open reading frames 
(4, 5). The genomic length varies depending on genotype, and 
measures 3,853 bases in the prototype (6).  Human TTV is also 
known as an orphan virus (viruses that are not associated with 
any disease but may have pathogenic effect) (7). TTV has been 
found in many body fluids including saliva, milk, tears and 
feces. Parenteral, fecal-oral, mother to fetus and sexual routes 
have been suggested for TTV transmission (8). Although TTV 
can be transmitted through blood or blood products, these 
routes of transmission do not explain the high prevalence of 
TTV in blood recipients (9). TTV has been suggested to be a 
causative agent of several diseases such as acute respiratory 
diseases [6], liver diseases [11,12], AIDS [22] and cancer [23], 
albeit, without any convincing support. One current hypothesis 
suggests a key role of TTV in development of autoimmune 
reactions [24]. But until now no confirmed disease associations 
have been discerned, and to date, there are no reliable 
commercial serological assays that canbe used for large-scale 
screening. Several clinical findings together with detected TTV 
DNA in 47 % of patients with fulminant hepatitis and in 46 % 
of patients with chronic liver 
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disease of unknown etiology support the proposal that TTV 
might deserve partly be a possible agent for acute and chronic 
liver diseases of unknown etiology (10). Although it was first 
detected in patients infected by transfusion, TTV is distributed 
in more than 50 % of normal human population throughout the 
world suggesting many ways of virus transmission (11). In 
relation to hepatitis, some noteworthy observations have 
surfaced. In one study the histological grade score was higher 
in case of Hepatitis C Virus (HCV)-TTV co-infection as 
compared to infection with HCV only (12). There have been 
claims that TTV viral load is a significant factor for 
hepatocellular carcinoma (HCC) in hepatitis C patients, 
irrespective of known risk factors (13). In addition to man, TV 
was also found to infect domestic and wild animals including 
cattle, chickens, pigs, cats, doge…. etc. Previous studies In 
Sudan showed that TTV DNA was detected in 24 (28.9 %) of 
HBV patients with no detrimental effect (14), in 10 (22%) out 
of 44 HIV patients, in 3(5 %) out of 60 blood samples from 
people who have contact with domestic chickens. According to 
the paucity of data about the prevalence of TTV in Sudan, this 
study was conducted to generate preliminary data on infection 
rate of TTV in HCC patients in Khartoum State, Sudan.  
 
MATERIALS AND METHODS 
 
This study was carried out on HCC patients admitted to Aliaa 
specialized Hospital, Khartoum. After explaining the purpose 
of the study, and after obtaining verbal approval, demographic 
data were collected from 45 volunteers who agreed to 
participate in the study by interviewing questionnaire. 
Collected data included gender, age, and health status. The 
obtained data were saved for statistical analysis. A total of 45 
blood samples (5mleach) were obtained from the participating 
HCC patients. Blood samples were centrifuged at 5000 rpm for 
5 minutes then serum was collected and stored at -20 ˚C till 
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