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Detection of Hepatitis C Virus RNA in Blood and Saliva of

Transfusion-Dependent Thalassemia Patients Diagnosed with Hepatitis C

Abstract

Background: The aim of the current study was to detect hepatitis C virus (HCV) RNA in blood
and saliva of a population of patients with thalassemia who have HCV antibody in their serum.
Materials and Methods: In this cross-sectional study, blood and saliva samples were collected
and were analyzed with quantitative reverse transcription polymerase chain reaction (RT-PCR) for
the detection of HCV RNA. In addition, liver-related blood tests were performed, and patients’
medical history was recorded. Data were analyzed by independent samples #-test and Chi-square
with a significant level of 0.05. Results: Overall, 62 adult patients (29 males and 33 females)
were included. Most (87%) of the patients had major thalassemia and genotype la was the most
common (42%) type. HCV RNA was detected in 71 and 16% of blood and saliva samples,
respectively. HCV RNA was detected more in female patients (31%) (P = 0.003) and in intermediate
thalassemia (50%) (P < 0.005). The mean age of the patients with positive saliva was almost
10 years older (P < 0.001), and the mean number of blood transfusion was fewer in positive saliva
group (P = 0.037). The sensitivity, specificity, and positive and negative predictive values of saliva
PCR was calculated to be 18%, 88%, 80%, and 69%, respectively. Conclusion: Saliva contained
HCV RNA in 16% of the assessed population. The probability of detection of HCV RNA in saliva
increased in older patients, less number of blood transfusions, females and intermediate thalassemia.
Saliva RT-PCR demonstrated low sensitivity and high specificity with high positive predictive value

in the assessed population.
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Introduction
Hepatitis C  virus (HCV) is one
of the common causes of chronic

hepatic diseases such as cirrhosis and
hepatocellular carcinoma (HCC) and is
regarded as a major indication of liver
transplant.!!!  Principal risk factors for
the transmission of HCV include blood
transfusion, drug addiction, unprotected
sexual contact, and low socioeconomic
level.”! Transfusion-dependent thalassemia
is a common genetic hemoglobinopathic
disease which necessitates multiple blood
transfusions during the life of a patient.
These transfusions carry the risk for several
diseases including HCV infection.?! Iran is
located on the so-called “Thalassemia belt,”
and there are more than 25,000 diagnosed
cases of thalassemia in this country.!*!

Previously, it was stated that saliva
analysis could be a simple, reliable, and
valid screening test for the detection
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of HCV infection and could be used in
epidemiological studies.’*! However, some
authors reported that HCV was not detectable
in saliva.”¥ Furthermore, there is no general
consensus regarding the possibility of
transmission of HCV through saliva.[”!

Dental staff and patient’s family are
exposed to saliva. Therefore, it is imperative
for the health of the dentists and the oral
hygienists as well as the patient’s family to
determine the presence of HCV in patient’s
saliva so that necessary precautions could
be taken to control the transmission of the
virus. The aim of the current study was
to determine the presence of HCV RNA
in blood and saliva of a population of
Iranian transfusion-dependent thalassemia
patients who are HCV antibody (anti-HCV)
positive.

Patients

This cross-sectional study was performed
in a public Gasterohepatology clinic of
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Baghiatollah Hospital and Iranian Blood Transfusion
Organization, Tehran, Iran, in 2014-2015. The study
protocol was approved by ethical committee of Shahid
Beheshti University of Medical Sciences. In addition,
informed consent was taken from all included patients.

The inclusion criteria were transfusion-dependent
thalassemia, positive anti-HCV, older than 15 years, and at
least 6 months after the last treatment for HCV infection.
Exclusion criteria were pregnancy and lactation, history
of HCC, alcoholic liver, autoimmune hepatitis, metabolic
hepatic  diseases, hemochromatosis, severe psoriasis,
scleroderma, autoimmune  diseases,  gastrointestinal
inflammatory diseases, cardiovascular and cerebrovascular
diseases, major depression and consumption of drugs that
affect salivary flow.

Demographic data, type of the disease, duration and number
of blood transfusion, and type of the treatment (if any) of
the included patients were recorded. Furthermore, hepatitis
grade and stage of those patients who had undergone liver
biopsy were recorded. Staging and grading were determined
based on the modified Scheuer system!'” including
five-point grading (0 = no inflammation, 1 = portal
inflammation, 2 = mild piecemeal necrosis, 3 = moderate
piecemeal necrosis, and 4 = severe piecemeal necrosis) and
scaling (0 = normal connective tissue, 1 = fibrous portal
expansion, 2 = periportal or rare portal septa, 3 = fibrous
septa with architectural distortion, and 4 = cirrhosis).

Samples collection

Finally, 2 ml of unstimulated whole saliva secreted from
parotid gland was collected using buccal collection
cups (Quality Biological, Gaithersburg, MD) and stored
at —70°C until analysis. Furthermore, 5 ml of vascular
blood of each patient was collected in acid-citrate-dextrose
anticoagulated tubes.

Assessments

All assessments were performed following manufacturers’
guidelines. The presence of anti-HCV in blood was
assessed by HCV ELISA Test System (ELISA3.0
HCV; Ortho Clinical Systems, Raritan, NJ, USA).
Then, liver-related blood markers including aspartate
aminotransferase (AST), alanine transaminase (ALT), and
total and direct bilirubin were assessed using AST Activity
Assay Kit (ab105135, Abcam, Cambridge, MA, USA), ALT
Activity Assay Kit (Colorimetric/Fluorometric: Ab105134,
Abcam), and Bilirubin Assay Kit (Sigma Diagnostics,
St Louis, MO, USA), respectively. Finally, the presence
of HCV RNA in blood and saliva samples was detected
using quantitative reverse transcription polymerase chain
reaction (RT-PCR) (TagMan RT-PCR system, Applied
Biosystems, Foster City, CA, USA). The priming and
genotyping were performed as described in literature.!'!)

Statistical analysis

Due to normal distribution of the data as evaluated by
Kolmogorov—Smirnov test (P > 0.05), independent samples
t-test, Pearson’s correlation coefficient, one-way ANOVA,
and Chi-square were used to analyze the results. Data
analysis was performed using SPSS version 21 (SPSS,
Chicago, IL, USA) with a significant level of 0.05.

Results

A total number of 62 patients including 29 (46.8%)
males and 33 (53.2%) females with the mean age of
31.66 £ 7.8 years (range: 21-55 years) were included. Most
patients suffered from major thalassemia (54 patients) while
others had intermediate thalassemia (12.9%). The mean
duration of blood transfusion was 324.59 + 69.38 weeks,
and the mean number of blood transfusion per year
was 13.15 + 7.4 times. Among the 62 patients, 30 had a
history of liver biopsy. In these patients, the mean grade
and stage of the hepatitis was 1.77 £ 0.76 and 1.31 £+ 0.52,
respectively. Forty-seven out of 62 patients (75.8%) had
a history of pharmacologic hepatitis treatment out of
which 11 (17.7%) had peginterferon alfa-2a, 27 (43.5%)
had peginterferon alfa-2a plus Ribavirin, and 9 (14.5%)
had interferon. There was no significant difference in
the duration of blood transfusion and numbers between
various types of thalassemia and the types of hepatitis
treatment (P > 0.05).

The mean AST, ALT, total and direct bilirubin was
53.03 £25.9, 57.24 £ 41.5,2.95 +£ 2.03 and 23.46 + 12.5,
respectively. Although all the patients were anti-HCV
positive, HCV RNA was detected in the blood of 44 (71%)
patients. The mean viral load was 413121.6 + 5.03. Table 1
compares the evaluated variables among seropositive and
seronegative patients. There was no significant association
between detection of HCV RNA in blood with gender, type
of thalassemia and the type of previous treatment [Table 1].

The most common genotype of HCV was la (41.9%),
followed by 1b (19.4%) and 3a (9.7%). Table 2
demonstrates the distribution of HCV genotypes based on
gender, type of thalassemia, and presence of HCV RNA in
saliva.

Assessment of salivary samples showed that HCV RNA
was present in the saliva of 10 (16%) patients. Table 1
compares the evaluated variables among patients with
positive and negative HCV RNA in the saliva. There was
no significant difference between the type of previous
treatment and detection of HCV RNA in saliva [Table 1].
HCV RNA was detected more in the saliva of female
patients (31%) compared to males (3%) (P = 0.003) and
in intermediate thalassemia (50%) compared to major
thalassemia (11.1%) (P = 0.005). To further investigate the
effect of possible confounding variables on the possibility
of detection of HCV RNA in saliva, quantitative variables
were compared between patients with positive and negative

Contemporary Clinical Dentistry | Volume 9 | Issue 1 | January - March 2018 6



Hooshmand, et al.: HCV RNA in saliva of thalassemia patients

Table 1: Distribution of the different parameters based on the presence of hepatitis C virus RNA in blood and saliva in
a population of Iranian anti-hepatitis C virus positive thalassemia-dependent to transfusion patients (sample size: 62)

Variable Category HCV RNA
Blood Saliva
Positive Negative P Positive Negative P

Gender Male 22 11 0.426 1 32 0.003

Female 22 7 9 29
Thalassemia Major (%) 37 (68.5) 17 0.270 6 48 0.005

Intermediate (%) 7 (87.5) 1 4 4
Type of hepatitis peginterferon alfa-2a 7 4 0.373 2 9 0.813
treatment peginterferon alfa-2a + ribavirin 19 8 3 24

Interferon 5 4 2 7

No treatment 13 2 3 12

HCV: Hepeatitis C virus

Table 2: Distribution of hepatitis C virus genotype based
on different parameters in a population of Iranian
anti-hepatitis C virus positive, hepatitis C virus RNA
positive, thalassemia-dependent to transfusion patients
(sample size: 44)

Variable Category HCYV genotype P
la 1b 3a

Gender Male 14 6 2 0.663
Female 12 6 4

Thalassemia Major 24 9 4 0.181
Intermediate 2 3 2

HCV RNA in saliva Positive 3 3 2 0.354
Negative 23 9 4

HCV: Hepatitis C virus

saliva [Table 3]. The mean age of the patients with positive
saliva was almost 10 years older than patients with
negative saliva (P < 0.001). Furthermore, the mean number
of blood transfusion was 8.8 times in a year in positive
saliva group compared to 14.2 times in negative saliva
group (P = 0.037).

There was an insignificant (P = 0.492), very weak (Pearson’s
r = 0.087) correlation between the presence of HCV RNA
in blood and saliva [Table 4]. Considering blood PCR as
the gold standard method for the diagnosis of current HCV
infection, the sensitivity, specificity, positive and negative
predictive values of saliva PCR were calculated to be 18,
88, 80 and 69%, respectively.

Discussion

The aim of the current study was to evaluate the presence
of HCV in the saliva of transfusion-dependent thalassemia
patients with a history of HCV infection to inform patients’
families and dental staff to use appropriate protections for
infection control. Thalassemia patients are prone to HCV
infection and need special dental care.'” Epidemiologic
studies revealed that 4.5% (Turkey!'*!) to 91.8% (Romanil'¥)
of thalassemia patients have HCV infection.['>""! In Iran, the
prevalence of thalassemia is relatively high and previous

studies reported HCV infection in 13.6%,2% 19.3%,2!
26.9%,%2 to 39.7% in Iranian thalassemia patients.

The most common treatment protocol in patients of the
current study was combination of peginterferon alfa-2a
and Ribavirin which has been reported to be successful in
almost half of the patients.'?! Similar to previous studies in
Iranian population,! the most common genotype of HCV
in the present study was type la. However, the prevalence
of thalassemia genotypes has been different in other
populations. In Pakistan, 3a and 3b were the most common
genotypes.?Y In Greece!?! and in Italy,?® genotype 3a and
1b, respectively, were more common.

Using RT-PCR, the HCV RNA was detectable in blood
samples of 71% of the population of anti-HCV seropositive
transfusion-dependent thalassemia patients. Previously,
Rosenthal et al.l'% reported that 47% of positive anti-HCV
had serum HCV RNA.

The present study revealed that HCV RNA was
detectable in the saliva of 16% of the population of
anti-HCV™ transfusion-dependent thalassemia patients. On
the one hand, saliva has been used in epidemiologic studies
for screening HCV infection.®) Hermida e al.*”! detected
HCV RNA in the saliva of 52.4% seropositive patients.
Wang et al.?® reported that HCV RNA could be detected
in the saliva of nearly half of the patients 1-38 weeks after
seroconversion. On the contrary, some authors revealed
low or no presence of HCV in the saliva of seropositive
patients.[’®! Fried et al.®® reported that HCV RNA could not
be detected in saliva and semen samples of seropositive
patients.

Similar to some previous studies,??? the results of this
study showed no significant relation between serum viral
load and detection of HCV in the saliva. A notable finding
was that the serum viral load in patients with positive-HCV
RNA in their saliva was less than patients with negative
HCV RNA in their saliva; however, it was not statistically
significant. On the contrary, Suzuki et al.B showed that
the probability of detection of HCV in the saliva of patients
with lower serum viral load was less than those with high
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Table 3: Comparison of different parameters in a
population of Iranian anti-hepatitis C virus positive
thalassemia-dependent to transfusion patients based

on detection of hepatitis C virus RNA in saliva (sample

size: 62)

Variable HCV RNA  HCYV genotype P
in saliva Mean SD

Age (years) Positive 39.80 11.47 <0.001
Negative 30.10 5.97

Total duration of blood Positive 365.12 77.01  0.073

transfusion (weeks) Negative 317.54 66.37

Number of blood Positive 8.80 6.94  0.037

transfusion per year Negative 14.19 7.19

Duration of HCV Positive 37.71 12.83  0.697

treatment Negative 39.60 11.59

Viral load in serum Positive 303502.00 1.21 0.619
Negative  405583.66  5.67

HCV: Hepeatitis C virus; SD: Standard deviation

Table 4: Relationship between polymerase chain reaction
results of saliva and blood in a population of Iranian
anti-hepatitis C virus positive thalassemia-dependent

to transfusion patients based on detection of hepatitis C
virus RNA in saliva (sample size: 62)

HCV RNA HCV RNA in saliva P R
in blood Positive ~ Negative  Total
Positive 8 36 44 0.492  0.087
18.2% 81.8% 100%
80% 69.2% 71%
Negative 2 16 18
11.1% 88.9% 100%
20% 30.8% 29%
Total 10 52 62
16.1% 83.9% 100%
100% 100% 100%

HCV: Hepatitis C virus

serum viral load. Although their results indicated that this
difference was not significant, some other investigators
showed significant positive correlation between serum viral
load and probability of detection of HCV in saliva.l?’-2832

No significant correlation was found between detection of
HCV RNA in serum and saliva; however, most (80%) of
the patients who had had HCV RNA in their saliva were
seropositive. Detection of HCV in the other 20% who were
seronegative could be explained in two ways. The primary
reason could be the probability of virus colonization in the
salivary gland or peripheral blood mononuclear cells.-3¥
The other reason might be due to the detection method
which was quantitative RT-PCT in the present study.
Suzuki et al.B" showed that in 4 patients from their study,
HCV RNA was detectable in their saliva while no HCV
was detected in their serum using RT-PCR. However, using
nested RT-PCR, they demonstrated that all these 4 patients
were seropositive.

Considering RT-PCR with its limitations as the gold
standard method for the detection of HCV in the blood,™
saliva RT-PCR showed low sensitivity (18%) and relatively
high specificity (88%). Furthermore, the positive predictive
value of saliva RT-PCR was 80%. Therefore, similar to the
study of Cameron et al.?¥ the sensitivity of saliva for the
detection of HCV infection was low, and this method could
not be applied as a screening tool. However, Gonzalez
et al!® reported a sensitivity of 90% and specificity of
100% for anti-HCV in saliva.

Finally, detection of HCV RNA in the saliva of 16% of
anti-HCV"  transfusion-dependent thalassemia patients
reveals the necessity of infection control precautions during
dental treatment. Furthermore, the family members should
be aware of the probability of the presence of HCV in
saliva. However, a study in Israell' and Chinal¥ revealed
low occurrence of HCV infection in family members of
anti-HCV™ thalassemia patients. On the other hand, the
study of Said et alP in Egypt revealed that 19.2% of
family members of anti-HCV™ thalassemia patients are also
seropositive. Therefore, the transmission of HCV might be
through saliva and as a result is dependent on the lifestyle
of the patient and his/her family.

Conclusion

Within the limitations of the current study, it
could be concluded that saliva could contain
HCV in 16% of the assessed population of adult

anti-HCV™ transfusion-dependent thalassemia patients. The
probability of detection of HCV in saliva increases as the
patient ages and with less number of blood transfusions.
Furthermore, positive HCV in saliva was more common in
females and intermediate thalassemia compared to males
and major thalassemia, respectively.

In addition, saliva RT-PCR showed low sensitivity and
high specificity with high positive predictive value in the
assessed population when serum RT-PCR was considered
as the gold standard.
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