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ABSTRACT 

Background: Much evidence points to the presence of new factors that affect the 

liver in addition to the well-known hepatitis A-E viruses, and of these viruses is 

the Torque Teno virus, which was found to be more prevalent in the liver. 

0bjecte: Detection of Torque Teno virus infection in patients undergoing dialysis 

with hepatitis C virus(HCV) patients and non-infected patients, comparing them 

with healthy people by ELISA technique to determine the extent of the virus 

spread in patients undergoing dialysis for the first time in the Iraqi community 

and how to affect the severity of infection. Methods: The study was conducted 

from 2021 until the end of 2022. Blood samples were collected from 35 patients 

infected with HCV undergoing hemodialysis, 35 patients not infected with HCV 

undergoing hemodialysis, and 20 healthy people. Clinical information and tests 

for hepatitis were obtained from the patients' registry. Chemical and hematologi-

cal tests were done, and the results were recorded. A test for the detection of the 

Torque Teno virus was done by ELISA technology. Results: Torque Teno virus 

was detected in serum samples of patients using the ELISA technique. The infec-

tion rate was 0.0% in healthy people, (14.29%) in patients undergoing dialysis 

without HCV infection (5 out of 35) and (22.86%) in patients undergoing dialysis 

with HCV infection (8 out of 35), the novel result of this study showed that there 

is a higher prevalence of Torque Teno virus in HCV patients than in patients un-

dergoing dialysis without HCV infection in Iraq. Also, this study found non-

significant differences between Torque Teno virus infection and liver function en-

zymes, neither with WBCs nor HB concentrations. Conclusion: Hepatitis may be 

caused by TTV, which was shown to be connected with biochemical indicators of 

liver damage and persistent HBV or HCV infection. 
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INTRODUCTION 

The Torque Teno virus (TTV) was initially found in a Japanese patient who had 
post-transfusion non-A-G hepatitis after receiving blood transfusions 1. TTV is a 
non-enveloped, circular, negative single-stranded DNA. It was assigned to the 
Anelloviridae family for classification purposes 2. Hepatotropic viruses are 
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considered to have a wide range of transmission routes 3. TTV is divided into seven 
genogroups, each containing several genotypes, with genotype 1 being the most 
common 4,5. The virus is found worldwide, but the prevalence of antibodies 
against it varies greatly depending on where you are from6,7,8. Blood transfusion 
patients, including thalassemia, hemodialysis patients, and intravenous drug 
users, are frequent carriers of TTV 9. Though TTV genotypes have a wide range 
of genetic diversity, a few of these genotypes may cause illness 10. 
Hemodialysis, despite its many benefits for patients with chronic renal failure, 
has been linked to several complications; it has been cited as a high-risk 
environment for blood-borne transmitted infections, which could be spread by a 
variety of means in hemodialysis units, including equipment, surfaces, and 
personnel staff 11. TTV is one of the most often transmitted viruses among 
hemodialysis patients, along with HCV and HBV. However, the incidence of 
transmission varies greatly depending on virological, demographic, and clinical 
parameters 12. 

 

MATERIALS AND METHODS 

The study consisted of 90 samples, 20 samples as a control and 70 samples from 
patients who had dialysis, including (35) patients without HCV and (35) patients 
with HCV (46 males and females) aged (18 to 55). Blood samples were collected 
randomly between November 2021 and January 2022 from the Medical Hospital, 
Al-Kindi Hospital in Baghdad, and Baquba Teaching Hospital in Diyala. 

Specimens collection 

Five ml of blood was drowned from each patient via vein puncture using 
disposable syringes. The blood sample was divided into 2 ml and collected in the 
tube containing ethylene diamine tetra acidic acid (EDTA) as an anticoagulant 
with a low mix for hematological study. The second part(3 ml)of the blood 
sample was collected in a gel tube left about one hour to clot in room temperature 
then centrifuged for 15 min at 3000 rpm to separate serum, then divides the 
serum into three aliquots: the first one for biochemical test, the second for 
Immunological test, a and third one for viral DNA extraction, all store in the -20 
°C. 

Biochemical testing 

Alanine Aminotransferase (ALT) and Aspartate Transferase levels were assayed 
on the Kinetic (Biosystem bts350) according to the manufacturer’s kit from the 
linear enzymatic method (Spain) 13. 

Abnormal values were considered when ≥45 IU/L for ALT and ≥40 IU/L for AST 

Hematology Tests 

Hematology is the study of blood and blood disorders according to blood samples 
(whole blood in EDTA tubes) of patients and control were assigned for 
hematological test: Complete blood picture (CPC) to assess the changes in the HB 
and WBC values if related to the infection with TTV. The test was performed by 
Spincell 3. 

The normal value of Hb (Hemoglobin) is 12.2-16.1 g/dL. The Normal value of 
WBC (white blood cell) is 4.7-10.2 K/μL Immunoassay 

Enzyme-linked Immunosorbent Assay (ELISA) was used as the primary 
diagnosis for detecting human TTV by ELISA kit (BT LAB China). Ninety 
samples were tested by ELISA technology according to the instructions on the kit 
(BT LAB Chin Cat.NO ED0591HU) 

Work was carried out according to the manufacturer's Prosser. Standard 
sweeteners were prepared at room temperature, and the number of the well was 
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selected. 50 μl of control negative and control positive were added, and 10 μl 
sample was added in a 40 μl diluent. The diluted sample was added to each well 
and then incubated for 30 min at 37°C and washed 5 times. Then, HRP solution 
was added to each well, placed in the incubator for 30 minutes at 37°C, and 
washed 5 times; then substrate solution A and substrate solution B were added 
and incubated in the dark for 10 minutes at 37°C. Then, read the OD value within 
15 min at 450 nm. The calculated patient and control serum absorptions were 
compared with the cut-off value. The cut-off value = absorbance of negative 
control + 0.15. If the absorbance of the sample is equal to or higher than the cut-
off value, the test sample is considered positive. Otherwise, the test sample is 
considered negative. 

Statistical analysis 

The Statistical Analysis System- SAS (2012) program was used to detect the 
effect of different factors on study parameters. The least significant difference –
the LSD test (Analysis of Variation-ANOVA) was used to significantly compare 
between means. 

 

RESULTS 

This study included 90 samples, including 20 samples for healthy people, 35 for 
hepatitis C patients, and 35 non-infected patients with an average age (18-55) 
years, who were randomly selected. Regarding the sex distribution, the 
percentage of males was 47 (52%), while the percentage of females was 43 
(47%), as shown in (Table 1). Also, the Table illustrated that there was no 
significant difference in age among dialysis patients with HCV, without HCV, 
and the control group (39.68 %, 39.4%, 

38.45 %) respectively. 

 

Group Control 

 

(No=20) 

H.NO virus 

 

(No=35) 

H.C.V 

 

(No=35) 

 

 

Gender 

Male 8 

 

(40.00%) 

20 

 

(57.14%) 

19 

 

(54.29%) 

Female 12 

 

(60.00%) 

15 

 

(42.86%) 

16 

 

(45.71%) 

Age (year) Mean ± 

SE 

37.45 ±3.07 39.40 ±1.48 39.68 ±1.43 

Table1. Distribution of sample study according to Gender and Age in different groups 

 

Biochemical test 

Table 2 shows differences in the level of AST and ALT enzymes between 
the healthy group and the group of patients undergoing dialysis. 
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Group 

Mean ± 
SE 

AST 

NV (0-40 U/L) 

ALT 

NV (0-45 

U/L) 

Control 5.95 ±0.87 
c 

14.65 ±1.04 
b 

H.NO 
virus 

13.91 
±2.63 b 

29.11 ±3.37 
a 

HCV 21.94 
±2.59 a 

37.80 ±3.14 
a 

LSD 
value 

7.332 ** 9.122 ** 

P-value 0.0003 0.0001 

Data expressed as mean±SE. LSD test was used to calculate the significant dif-

ferences between the tested mean, the letters (a, b, and c ) LSD for columns 

represented the levels of significant, highly significant starting from the letter (a) 

and decreasing with the last one. 

Similar letters mean there are no significant differences between tested ** 

(P≤0.01). 

 
Table 2. Comparative statistical analysis between AST and ALT mean value for all tested groups 

 
Hematology Tests 

This study was conducted to find out the difference in white blood cell ratio 
between patients and controls, as shown in figure (1), which shows significant 
differences in white blood cells between the control group, patients undergoing 
dialysis without HCV infection, and patients with HCV infection, with means 
(8.00), (5.34), (4.27) respectively. 

 

8 

7 

6 

5 

4 

3 

2 

1 

0 

                             Control    H.NO virus  HCV 

 

Figure1. Comparison between groups in WBC 
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Figure 2 showed small differences in hemoglobin ratios between the healthy group and the group of patients 

undergoing dialysis with HCV infection and without HCV infection. 
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Figure 2. Comparison between groups in Hb 

 

Immunoassay 

TTV was detected in 5 (14.28%) of patients not infected with viral hepatitis, the 
number of males and females was 2 (5.71%) and 3 (8.57%), respectively, as well 
as 8 (22.86%) of patients infected with viral hepatitis, the number of males and 
females was 5 (14.28). %), (3) (8.57%) respectively. Results showed that there 
was a significant difference in sex between TTV-positive and negative 
individuals. The percentage of infection in males was higher than in females, 
shown in Table (3). 

 

 

 

TTV by ELISA 

Control 

(No=20) 

H.NO virus 

(No=35) 

HCV 

(No=35) 

Positive Total 0 (0.00%) 5 (14.28%) 8 (22.86 %) 

Female 0 (0.00%) 3(8.57%) 3( 8.57%) 

Male 0 (0.00%) 2(5.71%) 5( 14.28 %) 

Negative Total 20 (100%) 30 (85.71%) 27 (77.14%) 

Female 12(60%) 12(34.2%) 11(31.4%) 

Male 8(40%) 18(51.4%) 16(45.71) 

Table 3. Distribution of positive and negative results of TTV according to ELISA among study groups 

 

Relationships between all parameters under study and TTV infection 

The results in this study pointed to variants in age and levels of each liver 
enzyme AST, ALT, WBC, and Hb among TTV-positive individuals, as shown in 
Figure 4. 
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Figure 3. Relationship between the positivity of TTV and the parameter under study 

 

DISCUSSION 

Despite that, the pathogenicity of TTV is not fully clear, but undoubtedly, TTV 
can infect patients already infected with other viruses previously 15. Since TTV is 
considered a post-transfusion virus that causes hepatitis, the most important high-

risk persons are those infected with HBV and HCV 16. The existence of TTV 
DNA in different organs indicates the presence of a wide affinity to the host cell. 
The TTV history indicates a potential hepatitis virus, so the main target organ 
(liver) has also been studied extensively. By in situ methods, TTV is found in the 
nucleus and/or the cytoplasm of hepatocytes in patients with liver damage 17,18. 
However, with no cytopathogenic effect (CPE) in liver cells 19,20 The prevalence 
of TTV infection is changing due to the development of new variants or new 
detection methods 21,22. 

The results in Table 1 showed differences in proportions between patients and 
healthy people regarding gender. The number of males is more than the number 
of females in dialysis patients, with percentages of 52.22% and 47.77%, 
respectively. This is consistent with a study conducted on hemodialysis patients 
in Libya in 2012, where the percentage of males was the highest, reaching 58% 
of patients 23. In addition to another study, among 83 chronic HD patients, the 
proportion of males is higher than females, (44 male and 39 female) respectively 
24 Table 1 also showed that there are no differences in ages between the healthy 
group and the other groups and this agreed with the results of a study showed that 
there were no significant differences between hemodialysis patients infected with 
viral hepatitis and those who were not infected 24. 

AST (Aspartate Aminotransferase) and ALT (Alanine Aminotransferase) 
enzymes are present in the kidneys and the liver, so any damage to the kidneys or 
liver will increase the effectiveness of these enzymes in the serum 25. Table (2) 
shows differences in the level of ALT enzyme between the healthy group and the 
group of patients undergoing dialysis in general. There are no differences in the 
level of ALT enzyme between the group of patients undergoing dialysis with or 
without HCV infection. This agreed with 26, who indicated that the level of ALT 
enzyme cannot act as a factor for assessing the liver in patients with hepatitis. On 
the other hand, Table (2) shows that there are significant differences in the AST 
enzyme Between the healthy group(5.95) and the group of dialysis patients 
infected with HCV(21.94) and between the group of dialysis patients without 
HCV infection(13.91), with the highest significant difference in enzyme levels 
among the group of people with HCV (21.94), this is what agreed with the study 
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that showed that ALT, AST values were higher in hepatitis than in healthy blood 
donors, 14 

There are statistically significant differences in white blood cells between the 
control group and patients undergoing dialysis without and with HCV infection, 
with 

averages of (8.00), (5.34), (4.27) respectively, as shown in figure (1), and this 
agrees with a study in 2016 which pointed to the effect of the kidneys on 
decreasing the number of white blood cells 27 

While there are differences in hemoglobin ratios between the healthy group and 
the group of patients undergoing dialysis with HCV infection and without HCV 
infection, as cleared in figure(2), because of anemia associated with renal failure 
due to relative deficiency in erythropoietin as a result of a defect in its 
production, severe deficiency in iron and foliate, shortening the lifespan of red 
blood cells with an increase in the rate of Its breakdown and a decrease in the rate 
of production in the bone marrow, as well as blood loss due to hemorrhage 
through the gastrointestinal tract and blood in the urine as a result of poisoning 
resulting from the accumulation of nitrogenous waste in the blood, and poisoning 
with heavy metals 28 

The results of the ELISA test showed that 14% of dialysis patients had TTV, 
which is similar to the results of a study conducted in Iran, which found that the 
percentage was 16.7% in dialysis patients)24) while comparing another study 
showed a higher prevalence of TTV virus in Saudi Arabia with 42.9%. 29, and 
TTV DNA was found in dialysis patients with (41.7%) in Italy 30. 

In this study, TTV was detected at a rate of 22.68% and 14.29% in patients 
undergoing dialysis with HCV and without HCV, respectively, while the rate of 
infection was in healthy subjects 0 (0.00%), which is opposed to studies of 29,30 
which they noted that the rate of TTV infection in the control group was 19% and 
10.7% respectively. 

The results of the study in Table 3 showed that patients undergoing dialysis with 
HCV [8 (22.86 %)] had a higher incidence of TTV than patients without HCV [5 
(14.28%)] with no significant differences, and this agrees with other studies 31,32 
they found no biochemical evidence of a link between liver disease and TTV 
infection in the TTV-DNA-positive HD patients. 

Also, the results showed that the incidence of TTV in patients with HCV [ 8 
(22.86%)], including [2 males & 3 females ]and patients without infection HCV 
[5 (14.28%)], including [5 males & 3 females] means that the infection in males 
is higher than in females, which is same to the results of the study showed a 
higher incidence of males (42.6%) than females (38.5%), with no significant 
difference 33 

In comparison with the in vitro enzymes for liver injury, no significant 
correlation was observed in the levels of AST and ALT in healthy subjects and 
hemodialysis patients with positive and negative TTV, and this is in agreement 
with a study that showed no significant association between liver enzymes and 
TTV positivity 33, and this is on the same line with another study that showed no 
association between TTV positivity and laboratory factors such as liver enzymes 
AST, 

ALT. 34 In addition, another study showed no significant difference was detected 
in either AST or ALT levels in any of the groups 35, which concurs with the 
postulation that TTV is a commensal virus and only certain genotypes and 
Genogroups are associated with liver pathology 36 

Interestingly, there are no significant differences in age between TTV-infected 
hemodialysis patients with HCV and non-HCV infection, as shown in Figure 3. 
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The results of our study proved that there are no significant differences between 
TTV positivity and age, and this agreed with the results of a study that there is no 
correlation between age and TTV infection(37) and this does not agree with a 
study showed significant differences between age and TTV infection 38 Non-
significant association of age in this study could be explained by the fact that 
this kind of viral infection could occur in people with any age 37 In addition, the 
results of our study showed that there is no relationship between TTV infection 
and hemoglobin, as well as the number of white blood cells. But in general, WBC 
and granulocyte counts were higher in patients with bacterial infection than in 
those with viral infection, as mentioned by 39. 

CONCLUSION 

This study showed a higher prevalence of the Torque Teno virus in HCV patients 
than in patients undergoing dialysis without HCV infection in Iraq. Also, this 
study found non-significant differences between Torque Teno virus infection and 
liver function enzymes, neither with WBCs nor HB concentrations. Hepatitis may 
be caused by TTV, which was shown to be connected with biochemical 
indicators of liver damage and persistent HBV or HCV infection. 

References  

1. Nishizawa T, Okamoto H, Konishi K, Yoshizawa H, Miyakawa Y, Mayumi M. A novel DNA virus 
(TTV) associated with elevated transaminase levels in post transfusion hepatitis of unknown etiology. 
Biochemical and Biophysical Research Communications. 1997; 241:92-97 

2. King AMQ, Adams MJ, Lefkowitz EJ. Virus taxonomy: ninthreport of the international committee on 
taxonomy of viruses. In. Amsterdam. Virus Taxonomy pp. 2011; 331-334 

3. Focosi D, Antonelli G, Pistello M, Maggi F. Torque teno virus: the human virome from bench to bed-
side. Clinical microbiology and infection. The official publication of the European Society of Clinical 
Microbiology and Infectious Diseases. 2016; 22:589-593. 

4. Hsiao K-L, Wang L-Y, Lin C-L, Liu H-F. New Phylogenetic Groups of Torque Teno Virus Identified in 
Eastern Taiwan Indigenes. PloS one 11:e0149901. 2016. 

5. Diniz-Mendes L, Devalle S, Niel C. Genomic characterization of a Brazilian TT virus isolate closely 
related to SEN virus-F. Memórias do Instituto Oswaldo Cruz 99:301-306. 2004. 

6. Vasilyev EV, Trofimov DY, Tonevitsky AG, Ilinsky VV, Korostin DO, Rebrikov DV. Torque Teno 
Virus (TTV) distribution in healthy Russian population. Virology Journal . 2009;6:134. 

7. Spandole S, Cimponeriu D, Berca LM, Mihăescu G. Human anelloviruses: an update of molecular, epi-
demiological and clinical aspects. Archives of virology. 2015b; 160:893-908 

8. Amen N, Maria M, Azam M, Aziz A, Qamar R, Bostan NJTB. Low Seroprevalence of Torque Teno 
Virus in HCV positive patients and phylogenetic analysis from Pakistani isolates. Tropical Biomedicine. 
2018; 35(1):205-220 

9. Akbari H, Piroozmand A, Dadgostar E, Nikoueinejad H, Chitsazian Z, Einollahi B, Mahabadi JAJ. 
Prevalence of Transfusion transmitted Virus (TTV) Infection and its Association with Renal Post trans-
plantation Complications in Iran. International Journal of Organ Transplantation Medicine. 2018; 
9:126. 

10. Nishizawa, T., Okamoto, H., Konishi, K., Yoshizawa, H., Miyakawa, Y., and Mayumi, M. A novel 
DNA virus (TTV) associated with elevated transaminase levels in post transfusion hepatitis of un-
known etiology. Biochemical and biophysical research communications, 1997;241(1), 92- 97. 

11.  
12. Brajao de Oliveira K. Torque teno virus: a ubiquitous virus. Revista Brasileira de Hematologia e Hemo-

terapia 37:357-358. Chan YJ, Hsu YH, Chen MC, Wong WW, Wu JC, Yang WC, Liu CY (2000). TT 
virus infection among hemodialysis patients at a medical center in Taiwan. Journal of Microbiology, 
Immunology and Infection. 2015; 33:14-18. 

13. Linear Chemicals. (n.d.). Ast / Got Br. 1–2. 
14. Khudair, E. A., Al-Shuwaikh, A. M., & Farhan, N. M. Detection of TTV Antigen in Patients with Hepa-

titis HBV and HCV. Iraqi Journal of Medical Sciences, 2019; 17(1), 43-49. 



Bionatura  http://dx.doi.org/10.21931/RB/CSS/2023.08.02.26 9 
 

 

15. Okamoto, H., Nishizawa, T., Kato, N., Ukita, M., Ikeda, H., Iizuka, H., ... & Mayumi,M. Molecular 
cloning and characterization of a novel DNA virus (TTV) associated with posttransfusion hepatitis of 
unknown etiology. Hepatology research, 1998;10(1), 1-16. 

16. Gerner, P., & Wirth, S. Eigenschaften und klinische Bedeutung neuer hepatotroper Viren Hepatitis-G-
Virus, TT-Virus und SEN-Virus. Monatsschrift Kinderheilkunde, 2002; 150(1), 19-26. 

17. Cheng, J., Hada, T., Liu, W., Imanishi, H., Iijima, H., Shimomura, S., ... & Higashino,K. Investigation 
of TTV by in situ hybridization in patients with chronic hepatitis. Hepatology Research, 2000; 18(1), 
43-53. 

18. Jiang, X. J., Luo, K. X., & He, H. T. Intrahepatic transfusion-transmitted virus detected by in situ hy-
bridization in patients with liver diseases. Journal of Viral Hepatitis, 2000 7(4), 292-296.. 

19. Comar, M., Ansaldi, F., Morandi, L., Dal Molin, G., Foschini, P. M., Croce, S. L., ... & Campello, C. In 
situ polymerase chain reaction detection of transfusion‐ transmitted virus in liver biopsy. Journal of Vi-
ral Hepatitis, 2002; 9(2), 123-127. 

20. Ohbayashi, H., Tanaka, Y., Ohoka, S., Chinzei, R., Kakinuma, S., Goto, M., ... & Sato, C. TT Virus is 
shown in the liver by in situ hybridization with a PCR‐ generated probe from the serum TTV‐DNA. 
Journal of gastroenterology and hepatology, 2001; 16(4), 424-428. 

21. Biagini, P., Uch, R., Belhouchet, M., Attoui, H., Cantaloube, J. F., Brisbarre, N., & de Micco, P. Cir-
cular genomes related to anelloviruses identified in human and animal samples by using a combined 
rolling-circle amplification/sequence- independent single primer amplification approach. Journal of 
General Virology, 2007; 88(10), 2696-2701. 

22. Niel, C., Diniz-Mendes, L., & Devalle, S. Rolling-circle amplification of Torque teno virus (TTV) com-
plete genomes from human and swine sera and identification of a novel swine TTV genogroup. Journal 
of General Virology, 2005; 86(5), 1343-1347. 

23. Alashek w. A., mcintyre c.w., and taal m.w. Epidemiology and aetiology of dialysis- treated end-stage 
kidney disease in libya b.m.c. Nephrol.,13:33. 2012. 

24. Alsaran, K. A., Sabry, A. A., Alghareeb, A. H., & Al Sadoon, G. Effect of hepatitis C virus on hemo-
globin and hematocrit levels in Saudi hemodialysis patients. Renal failure, 2009; 31(5), 349-354. 

25. Al- Rehany , M.A. Faddah , L.M. ; Abedel – Hamid, N.M. and Bakeet , A.A. Oxidative stress lipid pro-
file and liver function in average Egyption long term Depo- medroxy progesterone Acetate (DMPA) us-
ers. Molecules: 10. 2005; pp: 1145- 1152. 

26. Al Swaff, R. Correlation between alanine aminotransferase level, HCV- RNA titer and fibrosis stage in 
chronic HCV genotype 4 infection. Egyptian Journal of Medical Human Genetics, 2012; 13(2), 207-
212. 

27. Hakim, Y. A., Abbas, A. A., Khalil, A., & Mustafa, T. H. I. A. The effect of hemodialysis on hemoglo-
bin concentration, platelets count and white blood cells count in end stage renal failure. International 
Journal of Medical Research & Health Sciences, 2016; 5(5), 22-35 

28. Suresh M., Reddy M.N., Singh S.b.M., bandi HK, keerthi SG, and Chandrasekhar M. Hematological 
Changes in Chronic Renal Failure. Inter. J. Sci. Res. Publ., 2012; 2(9): 1- 4 

29. El-Taher, S. M., Fouad, N. A., Fouad, M. A., Mahedy, A. W., & Elnazi, A. K. Transfusion-transmitted 
virus infection in hemodialysis patients in Arar, Saudi Arabia: Prevalence, predictors and genotyping. 
Saudi Journal of Kidney Diseases and Transplantation, 2015;26(6), 1215. 

30. Rivanera, D., Lozzi, M. A., Idili, C., & Lilli, D. Prevalence of TT virus infection in Italian-dialysis pa-
tients. Pathologie Biologie, 57(1), 97-100. Chan YJ, Hsu YH, Chen MC, et al. TT virus infection among 
hemodialysis patients at a medical center in Taiwan. J Microbiol Immunol Infect 2000;33:14-8 

31. Hadia, A. D., Heba, S., Ahmed, E. K., Abeer, G., & Noha, K. TT virus DNA among hemodialysis pa-
tients in Alexandria. 2007. 

32. Hsu, B. G., Lo, S. Y., Wang, L. Y., Ma, H. C., Wang, C. H., Liao, C. S., ... & Lin, H. HH TT virus 
infection in patients on maintenance hemodialysis in eastern Taiwan. Acta Nephrologica, 2004; 18(2), 
71-74. 

33. Ali, H. M., Al-Shuwaikh, A. M., & Manuti, J. K. Detection Of Torque Teno Virus Antigen And Associ-
ated Risk Factors Among Hemodialysis Patients. Wiad Lek, 2022;75(3), 624-628. 

34. Akbari, H., Piroozmand, A., Dadgostar, E., Nikoueinejad, H., Chitsazian, Z., Einollahi, B., & Mahabadi, 
J. A. Prevalence of transfusion-transmitted virus (TTV) infection and its association with renal post-



Bionatura  http://dx.doi.org/10.21931/RB/CSS/2023.08.02.26 10 
 

 

transplantation complications in Iran. International journal of organ transplantation medicine, 2018; 9 
(3), 126. 

35. Hassuna, N. A., Abdel-Fattah, M., Omran, S., Elghany, W. M. A., Ahmed, R. F., & Ibrahem, R. A. High 
frequency of Torque Teno virus (TTV) among Egyptian hemodialysis patients. African Journal of Mi-
crobiology Research, 2019; 13(28), 619–625. https://doi.org/10.5897/AJMR2019.9210 

36. Peng J, Fang Y, Zhao X, Peng YJVS. New prevalence estimate of Torque Teno virus (TTV) infection in 
healthy population and patients with chronic viral hepatitis in Jiujiang, China. Virologica Sinica 30:218-
220. 2015. 

37. Chattopadhyay, S., Das, B. C., Gupta, R. K., & Kar, P. Presence of TT virus infection in chronic hepati-
tis patients from a hospital in New Delhi, India. Indian Journal of Medical Research, 2005; 122(1), 29. 

38. Zandieh, T., POURFATH, E. A., BABAAHMADI, B., GALEHDARI, H., Emam, J., &Jalalifar, M. A. 
Transfusion transmitted virus (TTV) infection in thalassemic patients. 2005. 

39. Korppi M.; Kröger L. and Laitinen M. White Blood Cell and Differential Counts in Acute Respiratory 
Viral and Bacterial Infections in Children. Scandinavian J. of Infectious Diseases, 2020;25, 1993 - Issue 
4.pp: 435-440 

 

 

Received: May 15, 2023/ Accepted: June 10, 2023 / Published: June 15, 2023 

Al-Bayti, A.T.;    Alsaadi,L.J.    Detection of Torque Teno virus in IRAQI hemodialysis patients by ELISA 

technique. Revis Bionatura 2023;8 (2) 62. http://dx.doi.org/10.21931/RB/CSS/2023.08.02.26 

 

 

 

 

https://doi.org/10.5897/AJMR2019.9210

