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NoER . ABSTRACT

Torque teno virus (TTV) infection can be seen in different types of leukemia
¢ and may affect clinical outcomes. This study aims to investigate the prevalence of TTV, hepatitis B and C
Received: 28 Aug 2022 ¢ virus, and cytomegalovirus (CMV) in Iranian patients with different types of leukemia.
Accepted: 26 Sep 2022 © [MIETELE In this descriptive cross-sectional study, 95 patients with different types of leukemia
¢ participated. The molecular prevalence of TTV infection was evaluated using the semi-nested PCR
method. The prevalence of HBs-Ag and HCV-Ab viruses was measured by the ELISA method. Also, the
prevalence of active CMV infection was investigated by the semi-quantitative antigenemia test. The data
analysis was done in SPSS software version 12 using logistic regression analysis, chi-square test, and
Fisher’s exact test.
[(EEMTE The TTV infection was found in 40 out of 95 patients (42.1%). The presence of HBs-Ag was
reported in 27 out of 95 patients (28.4%). HCV-Ab was found in 18 out of 69 patients (26.1%), and active
CMV infection was found in 11 out of 69 (15.9%). Among 40 leukemia patients with TTV infection, 15
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Keywords: (37.5%) had hepatitis B, 14 (35%) had hepatitis C, and 7 (17.5%) had CMV infection.

Torque teno virus, ¢ [&TEER The high prevalence of single or comorbid TTV infection among Iranian patients with leukemia
Leukemia, Hepatitis, :  emphasizes the importance of this virus in causing or aggravating the clinical complications observed in
Cytomegalovirus © these patients.
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Extended Abstract

Introduction

uman viruses may be involved in the initi-

ation or progression of leukemia. Informa-

tion and knowledge about the relationship

between viral infections and the pathogen-
esis of hematologic malignancies is definitely limited.
One of the viruses that may be related to the pathogenesis
of various acute and chronic hematological malignancies
is the Torque teno virus (TTV). This non-enveloped virus
has a single-stranded circular DNA genome with a vol-
ume of 3.8 kilobases. The laboratory methods for diag-
nosis of TTV infection are still very primitive, because
no tissue culture system has been found with sufficient
sensitivity for isolation of TTV. Also, the immune re-
sponses to the virus are difficult to understand, and there
is no easy serological method. The TTV infection can be
seen in people with different types of leukemia and may
affect clinical outcomes. This study aims to investigate
the prevalence of TTV, hepatitis B and C virus, and cy-
tomegalovirus (CMV) in Iranian patients with different
types of leukemia.

Methods

In this descriptive cross-sectional study, blood samples
containing ethylenediaminetetraacetic acid (EDTA) were
collected from 95 patients with leukemia. The genomic
DNA analysis of TTV was evaluated using the semi-nest-
ed PCR method. In the first PCR step, the total volume
of the PCR mixture included 5-uL template DNA, 1 pL
of each primer, 0.25-mM deoxynucleoside triphosphate,
1-uL Top DNA polymerase, 10-mM Tris-HCL, 30 mM
KCl, 1.5-mM MgCI2, and 13 pL of distilled water. In the
next step, 5 pl of the simple PCR product was used to
perform a semi-nested process with the same conditions
as the simple PCR mixture. The presence of HBs-Ag and
HCV-Ab in patients was evaluated using the third-gener-
ation ELISA kit. Also, active cytomegalovirus infection
was assessed in EDTA-containing whole blood samples
collected from patients using the CMV kit. The signifi-
cance of the molecular prevalence of TTV infection in
patients was analyzed using logistic regression analysis,
chi-square test, and Fisher’s exact test in SPSS software
version 12. P<0.05 level was considered as statistically
significant.

A qom University of
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Results

The mean age of patients was 20 years. Of 95 patients,
32 (33.7%) were female and 63 (66.3%) were male.
The most common blood type was type B (27.8%). The
TTV infection was confirmed in 40 out of 95 patients
(42%). The HBsAg was observed in 27 out of 95 patients
(28.4%), indicating hepatitis B virus (HBV) infection.
Also, HCV-Ab was observed in 18 of 69 patients (26.1%),
indicating hepatitis C virus (HCV) infection. A significant
relationship was observed between age and TTV infec-
tion (P=0.007) and between chemotherapy regimen and
TTV infection (P=0.003). Among 40 leukemia patients
with TTV infection, 15 (37.5%) had also HBV infection,
14 (35%) had HCV infection, and 7 (17.5%) had CMV
infection.

Conclusion

Previous studies have reported different prevalence
rates of TTV infection in patients with leukemia, due to
different liver involvements. The mechanism of TTV
transmission has not yet been fully clarified, and the high
prevalence of this virus in people treated with blood prod-
ucts indicates that transmission through blood is the most
dangerous way of TTV transmission. The detection of the
high prevalence of single and comorbid TTV infection
in Iranian patients with leukemia emphasizes the impor-
tance of this virus in causing or aggravating the clinical
outcomes of these patients, which should be investigated
in the future studies. Many factors such as chromosomal
defects, initial weakening of the immune system, environ-
mental factors, exposure to high doses of radiation, and
working in industrial areas, as well as genetic factors are
involved in the development of leukemia.

Due to the possibility of the high infection rate of TTV
in blood cells, especially the lymphocyte cell line, and the
possible impact of this virus infection on the spread and
occurrence of clinical complications in patients with leu-
kemia, more studies are needed. The diagnosis of TTV
infection in patients with all types of leukemia, which was
done in this study for the first time, although indicated
the high prevalence of TTV in these patients, it is neces-
sary to check the past and present infection with this virus
by serological methods to better suggest the prevalence
rate. Other risk factors of leukemia should also be inves-
tigated. Since TTV was identified with high prevalence
among Iranian people with leukemia, more studies and
new techniques are needed to investigate the pathogenesis
of this virus. It is also better to use bone marrow cells to
screen this virus.
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