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Several lines of evidence have suggested the presence of new hepatitis agents, in addition to
established hepatitis viruses A-E. Torque Teno virus (TTV) was more prevalent in patients with
hepatitis, so it was thought to have hepatotropic properties.

To detect TTV Ag in apparently healthy blood donors and patients infected with chronic hepatitis
B virus (HBV) or chronic hepatitis C virus (HCV) by enzyme linked immunosorbent assay (ELISA)
technique. Also, to find out any possible association between the study population demographic
data and TTV status.

This study was conducted from the beginning of November, 2017 to the end of March, 2018.
Serum samples were collected from 50 patients who had chronic hepatitis HBV or HCV and
attended to Gastroenterology and Hepatology Teaching Hospital. Also, sera were collected from a
total 43 healthy blood donors from the Blood Donation Center in Al-Imamein Al-Kadhimein
Medical City. The clinical characteristics of both patients and controls such as alanine transaminase
(ALT), aspartate transaminase (AST), hepatitis C virus antibody (HCV-Ab), hepatitis B surface
antigen (HBsAg) and hepatitis B core antibody (HBcAb) were obtained from hospital records.
Serum samples were tested by ELISA technique for detection of TTV Ag.

TTV was detected in 89.2% (33 out of 37) of the HBV-positive patients and in 30.8% (4 out of 13)
of the HCV-positive patients versus 23.3% of the healthy blood donor (10 out of 43). Results of this
study showed that the prevalence of TTV in HBV patients is significantly higher than HCV patients
and healthy blood donors. Concerning risk factors, it was found that there was statistically
significant relationship between TTV positivity and mean level of ALT but results indicated that the
presence of TTV was not associated with AST, sex, age and history of transfusion, surgery and
tattooing.

TTV may play a role in hepatitis and its presence was associated with biochemical signs of liver
disease, and among patients infected with chronic HBV or HCV.
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Introduction
orque Teno virus (TTV) is a relatively
small (3.8 kb) circular ssDNA virus that
has been classified in the newly
characterized family Anelloviridae 2. It was

suspected of being significantly associated with
hepatitis ).

TTV is characterized by extremely high
prevalence, with the relatively high level of
genomic heterogeneity. It was detected in the
liver and blood of people with hepatic
pathologies of unknown etiology. Blood
transfusion was initially indicated as the
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principal of viral transmission due to direct
contact with contaminated blood. However,
there are new routes of transmission that have
been recognized, due to the presence of the
virus in different body fluids such as in feces,
saliva and also in river water contaminated by
sewage 4.

Wide ranges of TTV virus infection is reported in
individuals  with liver disease, Human
Immunodeficiency  Virus  (HIV)  positive,
intravenous drug users, thalassemic patients
and patients on maintenance hemodialysis ).
From preliminary reports, two characteristics of
TTV infection have emerged rendering it as a
potential cause of liver disease. First, Nishizawa
et al. ©® reported the presence of TTV-DNA in
the sera of patients with non-A-E hepatitis to
reveal a close correlation with alanine
transaminase (ALT) level. Second, Okamoto et
al. ) discovered that TTV-DNA levels in liver
tissue were equal or one hundred times more
than those in serum, suggesting that this virus
replicated in the liver. The overall TTV viremia
rates in hepatitis B virus (HBV) and hepatitis C
virus (HCV) positive subjects were 90.75% and
84.9%, respectively as well as 81.4% in healthy
individuals in Qatar 3,

In this study, we aimed to determine the
frequency of TTV viremia by performing enzyme
linked immunosorbent assay (ELISA) in healthy
blood donors and patients with chronic HBV or
HCV. Also, estimation of demographic data such
as age, sex, aspartate aminotransferase (AST)
and alanine transaminase (ALT) and history of
underlying medical conditions.

Methods

Subjects

This study included a total of 93 blood samples
collected from 50 patients with chronic HBV or
HCV from the Gastroenterology and Hepatology
Teaching Hospital for the period from the
beginning November, 2017 to the end of March,
2018. In addition, 43 blood samples were
collected from healthy blood donors who
attended the Blood Donation Center in Al-
Imamein Al-Kadhimein Medical City. Blood

sample was drawn from each patients and
control by venipuncture, after obtaining
informed consent. The protocol for the research
project was approved by the Institutional
Review Board (IRB) of College of Medicine, Al-
Nahrain University.

Specimens collection

Serum samples were collected from all hepatitis
patients and healthy blood donors by
venipuncture of the median cubital vein. Five (5)
ml blood samples were collected in sterile gel
tubes without any anticoagulant, allowed to clot
in the room temperature within 1 hour of its
collection before centrifugation at 3,000 rpm for
10 minutes, divided into aliquots then
immediately stored frozen at (-44) °C until be
used.

Immunoassay

Ninety-three samples were tested for
gualitative detection of TTV Ag by ELISA kit
(Abbexa, England). The wells of the microtiter
plate were coated with an antibody specific to
TTV Ag. The procedure was done following
manufacturer's instructions. For sample
preparation, each sample was diluted (1:5) with
sample diluent buffer before adding into the set
wells by adding 10ul of serum to 50 ul sample
diluents which supplied with the kit. Blank,
positive and negative controls were included in
ELISA run. The optical densities (0.D.) of each
well were measured at wave length (450 nm).
The calculated absorptions for the patient and
control serum 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 or higher than the cut off value,

the test sample is considered positive,
otherwise the test sample is considered
negative.

Statistical analysis

Analysis of data was carried out using Statistical
Packages for Social Sciences- version 19 (SPSS-
19). Categorical data presented as count and
percentage; the differences were examined by
Chi-square test (y*-test). Whereas, numerical
data presented as mean, standard deviation and
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evaluated by using independent sample T-test,
statistical ~ significance was  considered
whenever the P value for the test of significance
was equal or less than 0.05.

Results

This study included fifty hepatitis patients with
HBV or HCV infection, with mean age of 36.20 £
13.4 S.D. year and 43 healthy blood donors that
randomly selected persons considered as
control group, their mean age was 35.22 + 9.8
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S.D. year. Thirteen out of 50 (26%) patients were
hepatitis C positive while 37 out of 50 (74%)
patients were hepatitis B positive. Regarding
the sex distribution, 24 hepatitis patients and 40
healthy blood donors were males. Females
represented 26 and 3 in patients and healthy
blood donors, respectively. T-test showed that
the mean values of liver function test
parameters i.e. ALT and AST were higher in
hepatitis patients than in healthy blood donors
as shown in Table 1.

Table 1. Characteristics of the subjects

HBV or HCV Patients

Healthy blood donors

Parameters (n=50) (n=43) P. value
Age 36.20+13.4 35.22 £9.8 0.679
Sex (M/F) 24/26 40/3 0.000
ALT (U/I) 50.9 +£49.7 16.0+£6.0 0.000
AST (U/1) 52.6 £56.5 2296 +7.7 0.001

TTV was detected in 23.3% of the healthy blood
donor (10 out of 43) as well as in 30.8% of the
HCV-positive individuals (4 out of 13) and in
89.2% of the HBV- positive individuals (33 out of
37), the difference was statistically significant
(P<0.05) as shown in Table 2.

Results showed that there was a significant
difference in sex between TTV positive and
negative individuals. TTV infection was found in
higher proportions among females than males
(74.1% vs 40.9%) (P = 0.004). Concerning the risk
factors for study individuals, there is no
significant difference regarding history of blood
transfusion, tattooing and surgery in TTV
positive and negative individuals (P > 0.05), as
shown in Table 2.

Results showed that there was no statistically
significant difference between TTV positive and
TTV negative subjects as regards AST but there
was a significant difference between TTV
positive and TTV negative as regards ALT as
shown in Table 3. The mean age of TTV positive
vs. TTV negative was (34.66 + 11.651, 36.17 +

11.361, P > 0.05), so there was no significant
difference in the mean age between TTV
positive and negative individuals.

Discussion

Despite that the pathogenicity of TTV is not fully
clear, but undoubtedly TTV can infect patients
already infected with other viruses previously
(7). Since TTV considered as post-transfusion
virus that cause hepatitis, the most important
high-risk persons are those infected with HBV
and HCV @),

Epidemiological studies have shown that TTV is
described worldwide in various populations.
Many studies have been done trying to assess
whether TTV could cause liver diseases 19,
Although TTV has absence of apparent
pathogenicity, the phenomenon of co-infection
is common in TTV; it has been detected in co-
infection with many other viral species and is
known to aggravate various infections like liver
disorders, cancer of pancreas, rhinitis and
asthma (19,
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Table 2. Detection of TTV Ag and clinical data in studied population (total number n=93)

TTV Ag
Parameters Positive Negative P. value
Count % Count %

Healthy 10 23.3% 33 76.7%

Condition HBV 33 89.2% 4 10.8% 0.000
HCV 4 30.8% 9 69.2%
Total 47 50.5% 46 49.5%
Male 27 40.9% 39 59.1%

Sex Female 20 74.1% 7 25.9% 0.004
Total 47 50.5% 46 49.5%
Yes 13 43.3% 17 56.7%

Surgery No 34 54.0% 29 46.0% 0.338
Total 47 50.5% 46 49.5%
Yes 7 53.8% 6 46.2%

Tattoo No 40 50.0% 40 50.0% 0.797
Total 47 50.5% 46 49.5%
Yes 2 50.0% 2 50.0%

Blood No 45 50.6% 44 49.4% 0.982

transfusion

Total 47 50.5% 46 49.5%

Table 3. Age, serum ALT and AST level (U/L) in relation to TTV Ag status in the studied
populations (total number n=93)

Parameters TTV Ag Mean  S.D. P. value
Positive 34.66 £ 11.651
Age (Year) . 0.527
Negative 36.17 £ 11.361
Positive 44,51 + 50.285
ALT(U/I) ) 0.041
Negative 26.11 + 23.545
Positive 45.94 + 50.904
AST (U/I) ) 0.352
Negative 32.63 + 35.063

In this study, the overall frequency of TTV
infection was 50.5%, TTV Ag was detected in
23.3% of the healthy blood donor as well as in
53.8% of the HCV-positive individuals and in
89.2% of the HBV- positive individuals as shown
in Table 2 which is higher than the previously
reported frequency in patients 2, This is may
be due to differences in diagnostic techniques,
study sample size, and geographic distribution.

On the other hand, these data were in
concordance with those reported in patients
with chronic hepatitis or cirrhosis in Japan,
Taiwan and Iran (13:14),

In comparison with laboratory parameters of
liver injury, no significant correlation was
observed in the level of AST in healthy blood
donors and hepatitis patient with or without
TTV infection but there was a significant
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difference between TTV positive and TTV
negative as regards ALT as shown in Table 3,
suggesting that the presence of TTV could be
associated with more severe liver damage in
hepatitis patient. This is similar to Nishizawa et
al © results, who observed that there is an
influence of TTV infection on the worsening of
liver enzymes in hepatitis patients; hence there
is a pathogenicrole of TTV in causing liver injury.
In  contrast, regarding the biochemical
parameters another study reported the absence
of significant difference in liver enzyme levels
between the TTV-positive and negative
hepatitis patients (15),

Considering age of studied population most of
the TTV positive individuals were with mean age
of 34.66 £ 11.651 year. However, there was no
significant difference in age between TTV
positive and TTV negative in healthy blood
donors and hepatitis patients. This result found
to be consistent with Chattopadhyay et al. (16)
results, who reported a statistically insignificant
difference between the age of TTV positive and
TTV negative infected individuals. One more
study reported that there was a significant
correlation between TTV infection and age V7).
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 (16),

TTV infection was found in nearly higher
proportions among females than males (74.1%
vs. 40.9%). The most acceptable explanation for
this result is the possibility that women being
mostly as multiparous, nosocomial way of
transmission as well as the accumulative
exposure to various sources (family, occupation,
hospital). This is in agreement with another
previous study, Al-Qahtani et al. @8 who
mentioned that infection rate with TTV was
slightly higher in females. In contrast,
Chattopadhyay et al. 18 described a notable
difference in TTV prevalence according to sex
with a higher proportion of males among TTV
positive patients.

Considering history of blood transfusion, the
present study did not report any significant
association with TTV infection, this may be due
to the limited number of individuals giving a
history of blood transfusion in this study (4 out
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of 100). In addition, many studies reported that
TTV was not associated with blood transfusion
history indicating that blood transfusion
transmission is not the only way for people to
be infected with TTV (1719 However, another
study showed a significant difference between
TTV positive and negative patients regarding
blood transfusions 7).

The fact that TTV is also observed in healthy
blood donors without history of blood
transfusion suggests that it could be transmitted
by ways other than blood and injection. Possible
mechanisms of transmission need consideration
include fecal-oral route, saliva, amniotic fluid
from TTV-positive women, breast milk, bile and
other tissues (7,

This study showed that no significant
association was found between TTV positivity
and individuals with history of surgery. This is in
disagreement with another previous study
which suggested nosocomial transmission of
the wvirus, as a consequence of using
contaminated fomites and intravascular
catheters, as well as with postoperative wounds
and elasticized surgical bandages in surgical
patients and surgical wound. Also, instruments,
equipment, wound dressing, all may act as
sources of infection as a result of contamination
from blood and blood products (16:20),

Results from epidemiologic studies regarding
the risk of viral infections among tattooed
individuals are conflicting 2122, therefore, this
study also tried to investigate the relationship
between TTV infection and tattoo in order to
determine the risk of transmission of TTV
infection. The present study didn't find any
association between history of tattooing and
TTVinfection in all study groups (P > 0.05), these
findings are consistent with a previous study in
Japan (17),

To date, solid proof for the association of TTV in
chronic liver damage or any involvement with
hepatocellular carcinoma, acute sporadic
hepatitis, or non-A-E hepatitis has not been
confirmed. Another study suggested that these
viruses may serve as commensal organisms that
have some beneficial role in maintaining
homeostasis in the host. These types of
“harmless” viruses have been referred to as
orphan viruses (23, These viruses had been
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isolated but had not yet been associated with
any known disease. So, they considered as
“simple guests,” although it may be difficult to
attribute the term “guest” or “endosymbiont”
to viral agents which, due to their biological
characteristics, alter normal cell functions (24,

If TTV is a hepatitis agent, it causes illness in only
a small minority of infected persons, the
difference possibly depending upon immune
responsiveness, host susceptibility or viral load.
The finding that TTV most likely to be found in
serum of an HIV-infected intravenous drug
abuser support the possibility that these high
viral titers are mainly due to the
immunosuppression (7).

This study concluded that the frequency of TTV
Ag was significantly higher in HBV patients than
HCV patients and healthy blood donors and may
play a role in hepatitis. Detection of TTV among
blood donors suggests that these viruses are
also transmitted by different routes rather than
blood transfusion.
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