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Abstract                                                                                                                                  

Background: A number of viruses are known to cause opportunistic infections in patients 

infected with human immunodeficiency virus (HIV). Torque Teno virus (TTV) or Transfusion 

Transmitted virus was the first member of the new family Anelloviridae to be discovered.  

TTV was first reported in 1997 by Nishizawa in a Japanese patient with non-A-G transfusion-

acquired hepatitis. Torque Teno Virus (TTV) infection has been epidemiologically suggested to 

be associated with many diseases including liver diseases, respiratory disorders, hematological 

disorders, and cancer. HIV patients are at high risk to contracting blood-borne viruses and having 

viral persistence related to immunosuppression. Survival in HIV-infected patients is closely related 

to effective prevention and treatment of opportunistic infections.                                                                                                                           

Objective: To perform molecular detection of Torque Teno virus among seropositive HIV-

infected patients attending Khartoum Volunteer Council Test Centers.  

 Materials and methods: This was a descriptive, cross-sectional study conducted at HIV- 

Volunteer Council Test Centres in Omdurman and al Khartoum (Sudan) during the period from 

November 2017 to February 2018. A total of 80 blood specimens were collected from known HIV-

infected patients, serum was separated, and samples were investigated to detect Torque Teno virus 

DNA by the polymerase chain reaction (PCR) using translated region (UTR) primers.   

Results: Out of the 80 HIV patients investigated, 14 cases (17.5%) were found positive, and 66 

cases (82.5%) were found negative. There was 8 positive males (57.1%) and 6 positive females 

(42.8%) for TTV. Most of the study population investigated were aged 32-44 years. However, 

most of positive TTV cases were aged > 44 years. The association between TTV seropositivity 

and the stage of disease was statistically significant (p = 0.013). There was no significant 

association between age and gender with TTV seropositivity (p= 0.365 and p = 0.238 

respectively).                                                                                                                                         

Conclusion: There was a significant association between Torque Teno virus seropositivity and 

human immunodeficiency virus infection.  
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Introduction  

Torque Teno virus is a negative sense, single-stranded, non-enveloped, circular genomic DNA of 

approximately 3.9 kb, coated with proteins. Formerly TTV was placed in the Circoviridae family, 

though some researchers felt that it should be included in a new family called Circinoviridae (Latin: 

circinato), i.e. describing a circle. More recently however, taxonomists had further proposed that the 

full name for TTV should be Torque Teno virus, within the genus Anellovirus (ring). Since its 

discovery by Nishizawa and his colleagues, TTV was first sub grouped into several genotypes, but 

the list of genotypes has now been expanded to more than 201.                                                                                     

Infection with TTV appears almost ubiquitous across different human populations, several primate 

species and farm animals. Parenteral transmission through blood and blood products is clearly 

evidenced by the higher detection rates among multiple transfused individuals. Further, the virus has 

been detected in stool, bile, saliva and breast milk, pointing to enteric routes of transmission. Higher 

risk of TTV acquisition with increasing promiscuity suggests a sexual mode of transmission, and the 

detection of TTV in cord blood points to vertical transmission of the virus. Infection is believed to be 

largely persistent. The pathogenicity of TTV remains unclear. However, it has been constantly 

associated with hepatitis cases of unknown etiology (HUE) as well as extensively studied in 

concurrent infections with Hepatitis B virus (HBV), Hepatitis C virus (HCV) and Human 

Immunodeficiency virus type 1(HIV-1)2.                                                                                                                 

TTV infection has been epidemiologically suggested to be associated with many diseases including 

liver diseases, respiratory disorders, hematological disorders, and cancer. HIV belongs to the 

lentivirus subgroup of retroviruses, which cause "slow” infections with long incubation periods. HIV 

has a bar-shaped (type D) core surrounded by an envelope containing virus-specific glycoproteins 

(gp120 and gp41). The genome of HIV consists of two identical molecules of single-stranded, 

positive-polarity RNA and is said to be diploid. The HIV genome is the most complex of the known 

retroviruses. In addition to the three typical retroviral genes gag, pol, and env, which encode the 

structural proteins, the genome RNA has six regulatory genes. Two of these regulatory genes, tat and 

rev, are required for replication, and the other four, nef, vif, vpr, and vpu, are not required for 

replication and are termed ”accessory” genes. HIV preferentially infects and kills helper (CD4)         

T lymphocytes, resulting in the loss of cell-mediated immunity and a high probability that the host 

will develop opportunistic infections. Other cells (e.g., macrophages and monocytes) that have CD4 

proteins on their surfaces can be also infected3.  

Because of decreased immunity, HIV patients can get all infections easily. The disease can progress 

and cause very harmful effects on those population. So it is important to detect and treat infections of 

HIV patients. Torque Teno virus (TTV) has been potentially related to liver diseases. Because of this 

it is necessary to know the prevalence rate of TTV in HIV patients and its association age, gender 

and severity of the disease. There are several studies of TTV in HIV patients. These studies showed  

that 143 (99%) of 144 HIV infected patients were positive for TTV DNA. Also, 149 (76%) were 

TTV positive among 185 HIV infected patients; and 96 (64%) TTV cases were detected among 150 

HIV patients. Other studies revealed frequency rates of 43.3%, 38%, 12.5% and 34.9% among HIV 

positive patients. Furthermore, a comparison between TTV in HIV patients and healthy blood donor 

showed that TTV DNA was detected in 35 out of 186 HIV patients, and in 18 out of 165 HIV 

patients.4.    

In Sudan, TTV was detected in 10 (22.7%) out of 44 HIV positive patients). Also a study on  
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Hepatitis B virus showed that TTV virus was detected in 24 patients (28.9%) of HBV positive cases. 

Besides, TTV was detected in 17 participants (11.3%) out of 150 blood donors investigated5. 

 

Materials and methods   
 

This was a descriptive, cross- sectional, health facility-based study conducted in Khartoum State 

(Sudan). Study population were Council Test Center Volunteers at Omdurman and Khartoum. 

Duration of the study was from November 2017 to February 2018. and analyzed by the computerized 

Statistical Package of Social Science (SPSS) program, version 21. Permission to conduct the study 

was obtained from Al Neelain University Research Ethical Board and from the Khartoum State 

Ministry of Health Research Department. Permission to collect the specimens was granted by the 

authorities of the Volunteers Council Test (VCT) Centers. All participants were informed about the 

purpose and objective of the study in clear simple words before collection of the specimens. By a 

direct structural, interviewing questionnaire, data were collected from all study population. 

Laboratory results of specimens collected were handed over to the medical team in charge of the 

VCT Centers.                                                                                                                                                                

80 blood specimens were collected from HIV- positive patients. 69 specimens were collected from 

Omdurman VCT and 11 specimens from Khartoum VCT Centers. Blood specimens were collected in 

plain containers, centrifuged and serum was separated and stored at -20 ºC until used.  

Molecular detection: TTV DNA was extracted by the commercial Patho-Gene-Spin DNA extraction 

kit (iNtRoN, Korea). PCR technique was performed by processing the extracted DNA with primers 

specific for the UTR region of TTV. The primers used consisted of:                                                                                       

Forward primer T801 (5’GCTACGTCACTAACCACGTG-3’)                                                                                            

Reverse primer T935 (5’CTCCGGTGTGTAAACTCACC-3’).  

The reaction was performed in 20 μL volume. The volume included 5 μl DNA template, 1μl forward 

primer, 1μl reverse primer, and 13 μl distilled water. This volume was added to the ready-to use 

master mix (iNtRON'WMaxime PCR PreMix kit (i-Taq), Korea). The DNA was amplified in thermo 

cycling condition using PCR machine (Techne TC-412, UK) as follow:                                                               

* Initial denaturation at 95ºC for 10 min, followed by 35 cycles of denaturation at 94ºC for 20 sec.    

* Annealing at 60ºC for 20 sec and extension at 72ºC for 30 sec, with final extension at 72ºC for 5 

min. Positive control was also processed using the same protocol.                                                                                

* 5 μL of the amplified product was gel electrophoresed  on 2% (w/v) agarose gel stained with 0.5% 

ethidium bromide for (30 minutes, 100 Volt and current 60) and visualized by using UV gel 

documentation system (Syngene, Bioimaging, UK).The size of UTR gene amplicon was 199 pb. 
 

Results  
 

Out of the 80 HIV patients investigated, 36 (45%) were males and 44 (55%) were females. Positive 

TTV DNA was detected among 14 cases (17.5%) and negative among 66 cases (82.5%).                                                      

6 females (42.8%) were found positive and 38 females (57.6%)  were found negative. Also 8 males 

(57.1%) were found positive, and 28 males (42.4%) were found negative. No significant association 

was detected between  gender incidence and TTV infection (p = 0.238).                                                                         

Generally, the age range of the participants investigated was 5 to more than 44 years. Most of them 

were aged 32-44 years old. However,  most of the positive cases were above 44 years old.  
According to age incidence, 5 positive cases (35.7%) were aged 19-31years, 3 positive cases (21.4%)  
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were aged 32-44 years, and 6 positive cases (42.8%) were aged above 44 years. No significant 

association was detected between age incidence and TTV infection (p = 0.365).                                                                                                                                                                  

Furthermore, as shown in Table (1), most of the study population were in the third stage (75%) of 

HIV infection and most of the positive TTV cases (71.4%) were also found in this stage. The 

association of TTV DNA with the stage of HIV was significant (p = 0.013).  

 

Table (1)  Frequency rate of TTV DNA in HIV patients according to HIV stage 

 

HIV stage TTV DNA Total 

Positive Negative 

New case  1 (7.1%) 10 (15.2%) 11 (13.8%) 

Stage I 3 (21.4%) 1 (1.5%) 4 (5%) 

Stage II 0 (0.0%) 5 (7.6%) 5 (6.3%) 

Stage III 10 (71.4%) 50 (75.8%) 60 (75%) 

Total  14 (17.5%) 66 (82.5%) 80 (100%) 

p = 0.013 

 

Discussion  
 

Opportunistic viral infections cause increased morbidity and mortality among human 

immunodeficiency virus (HIV) infected individuals, especially those who are not on antiretroviral 

treatment. TTV was first detected in subjects with post-transfusion hepatitis and indicated a possible 

etiological source of non- A-non C hepatitis. TTV can replicate in the liver and bone marrow cells, 

due to detection of circular, double-stranded TTV DNA in these organs. However, the exact role of 

TTV in hepatic or extra hepatic diseases has not yet been completely defined6.  

In this study 14 HIV patients (17.5%) were found positive for TTV. This finding was lower than that 

reported by Shibayama and his colleagues (99%)6 and almost similar (12.5%) to that reported by 

Nasser and his co-workers7. 

Also, in Sudan, Almoshrf and his co-authors8 reported positive TTV in 10 cases (22.7%) out of 44 

HIV-infected patients.  

In the present context, there was no significant association of TTV infection with gender and age 

incidence. This finding was similar to that reported by Pirouzi and his colleagues9
 and Almoshrf and 

his co-authors8 .  

On the other hand, this study detected a significant association of TTV infection with the stage of 

HIV infection (p = 0.013), since HIV virus was detected at a higher frequency rate in stage Ш than in 

other stages of the disease (Table 1). This finding was similar to the reports of Pirouzi and his 

colleagues9 and Nasser and his co-workers7 who detected a high viraemia titre of TTV among HIV-

infected patients with AIDS, high HIV viral load, or lower CD4 cell count.  

of Pirouzi and his colleagues9 
 study showed that the prevalence rate  of TTV DNA detectable by 

UTR PCR was significantly higher than that by N22 PCR in both HIV-infected patients and healthy 

individuals. In present study in spite of using primers for UTR that can detect nearly all genotypes of 

TTV DNA, yet the finding was low compared with others. The exact reason for the higher 

prevalence rate of  TTV infection found in non-HIV-infected healthy individuals in Japan or other 

Asian countries than that in European or American countries remains unknown9.   
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Conclusion: There was a significant association between Torque Teno virus seropositivity and 

human immunodeficiency virus infection.                                                                                         
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