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Abstract: HCV plays an important role not only in liver diseases but also in the establishment of extrahepatic 
manifestations and immune abnormalities. Oral lichen planus (OLP) that appears in the oral cavity has been reported 
as an extrahepatic lesion induced by HCV. HCV RNA has been detected in the saliva of HCV positive patients. If 
sterilization and disinfection techniques are inadequate, there is an increased risk of HCV transmission to exposed 
individuals. he current study included a group of 40 HCV RNA positive patients. Paired blood and saliva samples 
were tested by real time PCR for HCV viral. Dental examination was performed for all patients. HCV RNA was 
found in 17 out of the 40 saliva specimens (42.5 %), obtained from the patients. No statistical significant relation 
was found between the detection of HCV RNA in the saliva and the different dental treatments as risk factors. There 
was no correlation between viral load in the serum and viral load in saliva. Also, there was no statistically significant 
relationship between serum HCV RNA viral load and the delectability of HCV RNA in the saliva. Three patients out 
of 40 (7.5%) had OLP.  
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1. Introduction 

Hepatitis C virus (HCV) is estimated to have 
infected 170 million people worldwide (1). The 
published prevalence rates of HCV infection vary 
considerably in different countries and even in 
different parts of one country. Prevalence ranges 
from as low as 0.3% in Sweden to more than 14% in 
Egypt. Approximately one-quarter of patients with 
chronic HCV hepatitis will ultimately develop 
cirrhosis and a significant proportion will go on to 
hepatocellular carcinoma (HCC) (2).    

HCV also plays an important role not only 
in liver diseases but also in the establishment of 
extrahepatic manifestations and immune 
abnormalities (3) .A wide variety of extrahepatic 
disease manifestations have been reported to be 
associated with HCV infection (4) .Infection with 
HCV has been implicated in sialodenitis with sicca 
syndrome. The presence of HCV virus in saliva 
samples may be an indirect evidence of salivary 
gland involvement. Geographic variations, changes in 
the predominant genotypes, and their association with 
environmental factors, may affect extrahepatic 
manifestations of HCV infection, such as sialodenitis 

(5).   
  Oral lichen planus (OLP) that appears in 

the oral cavity has been reported as an extrahepatic 
lesion induced by HCV (3). Numerous cases of lichen 
planus in patients with hepatitis C virus (HCV) 
infection have been published and an association of 

chronic hepatitis with lichen planus has been 
established. However, an association between HCV 
infection and lichen planus is uncertain because the 
prevalence of HCV infection in patients with lichen 
planus varies considerably from one geographic area 
to another, ranging from 4% in northern France to 
62% in Japan(6) . 

In developing and transitional economy 
countries, nosocomial transmission of HCV through 
the re-use of contaminated or inadequately sterilized 
instruments used in medical, paramedical and dental 
procedures remains a major source of HCV infection 
and puts the public in these areas at high-risk (2).  

In the most rigorous epidemiological studies 
on HCV, the prevalence of patients in whom it is not 
possible to identify any risk factor for acquiring the 
infection ranges from 10% to 14% (7) .Therefore, in 
order to assess non-parenteral routes of transmission, 
the detection of HCV in body fluids other than blood 
is of great importance. Sero-epidemiological surveys 
indicate that saliva may be a potential source of 
infection (1).  

The detection of HCV in saliva can be made 
indirectly by measuring antibody levels or by 
amplification of viral RNA. The efficacy of the 
detection of HCV antibodies in saliva by ELISA has 
been evaluated in several studies and has good 
sensitivity of 84.1 – 98.2 % and specificity of 99.1 – 
100 % (8- 12) .Suggesting that ELISA methods for 
detection of HCV antibodies in saliva can be used in 
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epidemiological surveys (12 - 14) .Despite these high 
values, the low concentration of antibodies in saliva 
may result in false negative results (9,15).Also, 
immunocompromised patients fail to generate an 
immune response to HCV, which result in false 
negative results (9) . On the other hand, assays for 
testing salivary anti-HCV are not available 
commercially at present   (12 )  .   

HCV RNA has been detected in the saliva of 
HCV positive patients. Significant variability in 
HCV-RNA detection frequency in saliva samples 
was found in a careful review of the HCV literature 
from 1990 to 2003. Published data indicated a 
frequency of HCV RNA in saliva samples from 0 to 
100% (5)   . 

Studies have indicated that there is extensive 
HCV contamination of dental surgeries after 
treatment of anti-HCV positive patients. If 
sterilization and disinfection techniques are 
inadequate, there is an increased risk of HCV 
transmission to exposed individuals (1)  .   

The aim of this study was to determine HCV 
RNA viral load in saliva from HCV RNA positive 
patients and correlate it to the serum viral load. The 
correlation between presence of HCV RNA and oral 
pathology was also studied. 
 
2. Materials and methods  
Study Population  

The current study included a group of 40 
HCV RNA positive patients; 18 males (45%) and 22 
females (55 %) with a mean age of 45.95 + 8.9 years 
(range 28 – 70 years), attending the outpatient clinics 
in the Medical Research Institute, and the 
Maxillofacial Surgery Department, Faculty of 
Dentistry, Alexandria University over a period of 6 
months; from September 2009 to February 2010. 

The following information was recorded: 
age, gender, residence, occupation, history of blood 
transfusion, surgical operations, family history of 
HCV, bilharziasis and its treatment, and dental care 
status. Dental examination was performed for all 
patients.  
Specimen Collection 

Paired blood and saliva samples were 
obtained from each participant. The blood was 
collected in sterile tubes, and the serum was 
separated by centrifugation. Non-stimulated saliva 
samples were collected by spitting into a sterile 
falcon tube. Saliva was recovered by centrifugation 
and visually checked for the presence of blood cells. 

Both saliva and serum were stored at -20 o C 
until tested by real time PCR. 

Tissue biopsy was taken from suspected 
lesions and examined histopathologically by H&E 
stain. 

Detection, and Viral Load of HCV in Serum and 
Saliva 

RNA extraction. Total RNA was extracted 
from 140 µl of serum and 560 µl of saliva specimens 
using a QIAamp viral RNA kit (QIAGEN, Valencia, 
CA) following manufacturer’s instructions. 

Ten μl of extracted RNA was amplified by 
using 12.5 μl TaqMan universal PCR master mix 2-
fold (AB applied Biosystem), RT-PCR reactions 
were performed in a final volume of 25μl. Real-time 
RT-PCR was performed using the TaqMan Gold RT-
PCR kit (Applied Biosystems) with the MX3000 
system.  

Thermal Profile of amplification: 48°C – 30 
min (reverse transcriptase step) followed by 95°C – 
10 min, 95°C – 15 sec, 60°C – 60 sec for 40 Cycles.  

The Student’s t-test was used to compare 
continuous variables and the x2-test or Fisher’s exact 
test was used to compare proportions. Linear 
correlation was used to correlate the quantitative 
results between saliva and serum. A p value of 0.05 
or less was considered significant. 

 
3. Results 

The 40 patients enrolled in the current study 
were all serum HCV RNA positive. The viral load in 
the study group was ranging from 1.1 x 104 IU/ml to 
1.9 x 106 IU/ml. All the patients were HBsAg 
negative. None of them was on antiviral therapy. 

Risk factors for HCV were identified in all 
patients. Dental treatment was the main risk factor 
reported (85.0 %), followed by previous surgeries 
(57.5%), history of parenteral anti-bilharzial 
treatment (27.5 %), positive HCV family member 
(22.5 %), and blood transfusion (20.0 %). None of   
the patients was a habitual alcohol consumer or an 
intravenous drug user.  

HCV RNA was found in 17 out of the 40 
saliva specimens (42.5 %), obtained from the patients. 
No statistical significant relation was found between 
the detection of HCV RNA in the saliva and age, sex, 
p values were > 0.05 and the different dental 
treatments as risk factors, p values were > 0.05. 
(Table 1). 

Regarding the 17 cases of positive HCV 
RNA in the saliva, the viral load in the saliva was 
ranging from 1.1 x 103 IU/ml to 1.3 x 105 IU/ml (with  
a mean of 3.4 x 104 + 3.3 x 104 IU/ml). There was no 
correlation between viral load in the serum and viral 
load in saliva,   r = 0.242, p = 0.350,. Also, there was 
no statistically significant relationship between serum 
HCV RNA viral load and the delectability of HCV 
RNA in the saliva, p = 0.213. (Table 2) 
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Table (1): Relation between detection of HCV RNA in the saliva and different dental treatments. 
 

HCV-RNA in saliva 
Variables Positive 

N = 17 (42.5 %) 
Negative 

N = 23 (57.5 %) 
p value 

•  No dental treatment 
•  Dental treatment 

- Extraction  
- Scalling 
- Restoration 
- Combined treatment  

1 (16.7 %) 
 

5 (35.7 %) 
0 (0 %) 

2 (66.7 %) 
9 (56.3 % 

5 (83.3 %) 
 

9 (64.3 %) 
1 (100 %) 
1 (33.3 %) 
7 (43.7 %) 

0.562 
 

 
 

Table (2): Correlation between Serum HCV viral load and the detectability of HCV RNA in saliva 
 

HCV-RNA in saliva 

Variable Positive 
N = 17 

Negative 
N = 23 p value 

• Range IU/ml    
   (median) 

1.1 x 104 - 1.5 x 106 

(1.8 x 105) 
 

1.6 x 104 - 1.9 x 106 

(3.6 x 105) 
 

0.213 

 
Out of the 40 HCV RNA positive patients, 

17cases were HCV RNA positive in saliva of them 
13 cases (76.5 %) had no oral lesions, 4(23.5%) cases 
had oral lesions. On the other hand, out of the 23 
HCV RNA negative cases, 22 cases (95.6 %) had no 

oral lesions and one case (4.3 %) had oral lesions. 
(Table 3). 

  These results showed that there was no 
statistical significant relation between HCV detection 
in saliva and the presence of oral lesions, x2 = 4.516, 
p = 0.341.  

 
Table (3): Relation between detection of HCV RNA in the saliva and presence of oral lesions. 
 

HCV-RNA in saliva 
Variables Positive 

N = 17  
Negative 
N = 23  

p value 

• No oral lesions 
• Oral lesions 

13 (76.5 %) 
4 ( 23.5%) 

22 (95.6  %) 
1 ( 4.3  %) 

0.341 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Macrograph (1) Showing severe atrophic glossitis and angular chelitis in erosive lichen planus atient. 
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Micrograph (2) Showing erosive lichen planus showing thin srface epithelium and subepithelial lymphoctic 
band (H&E x100). 
 
4. Discussion  

The potential role of human saliva as a 
source of HCV infection has raised a 10-years debate, 
implying that dentists have an increased risk of 
exposure to HCV (16). Detection of HCV RNA is 
indicative of the presence of HCV particles in the 
saliva, which may establish saliva as a potential 
vehicle of infection and confirm the possibility of a 
non-parenteral route of HCV transmission (1). 

In the study group, the main risk factor for 
HCV infection was the dental treatment (85.0%), 
followed by history of previous surgery (57.5%). 
history of parenteral anti-bilharzial treatment  (27.5 
%), positive HCV family member (22.5 %), and 
blood transfusion (20.0 %). None of the patients was 
a habitual alcohol consumer or an intravenous drug 
user. HCV RNA was detected in the saliva of 17 out 
of them (42.5 %).  Studies on chronic HCV patients 
revealed detection rate ranging from 48 – 65% % that 
was in agreement with the result of the current study 
(16-19 ).  

Grossmann et al, (20) demonstrated no 
statistical significance between stimulated and 
unstimulated methods for HCV RNA detectability in 
the saliva. In the current study whole unstimulated 
saliva was collected by spitting technique. 

The majority of the studies to detect HCV in 
saliva used whole saliva to detect HCV RNA (1,16,19,20)  
.Whereas, information about the presence of HCV 
RNA in the different fractions of saliva (whole, 
supernatant and cell fraction) has been provided in 
few studies (14,17,21).It was reported that there was no 
significant difference in virus detectability between 
different saliva fraction.  In the current study HCV 
RNA was detected in the supernatant fraction.  

The relation between HCV RNA titers in 
serum and the presence of HCV RNA in saliva has 
not been completely clarified; as few reports reported 

that the best predictive factor for the high levels of 
HCV in saliva was the high levels of serum HCV 
RNA (17,19,22) .In the present study no correlation was 
found between the quantitative level of HCV RNA in 
serum and the presence of HCV in saliva. This is in 
agreement with Roy et al. (18,21)  and Lins et al (1) . 

In the present study no correlation was found 
between serum viral load and HCV viral load in 
saliva. These findings were in agreement with Rey et 
al (16) .On the other hand, they found a correlation 
between serum viral load and HCV RNA positivity in 
saliva, such correlation was reported by other 
workers (17,19,22) .In the current study no correlation 
was found between serum viral load and HCV RNA 
positivity in saliva. A possible explanation could be 
attributable to the large volume 560 µl used for RNA 
extraction from saliva samples which increased the 
possibility of HCV RNA detection in the saliva of 
patients with low serum viral load.   

Despite these contradicting results, the most 
common finding was a lower HCV RNA titer in 
saliva compared to that in serum (17) .This could 
designate the source of HCV RNA in the saliva, as 
there might be continuous transudation of serum into 
the mouth from the gingival crevice via concentration 
gradient (1) .A finding that was supported by the 
presence of HCV RNA in the gingival crevicular 
fluid (23,24) .This theory was supported by the findings 
that salivary genotypes were the same as that of  the 
blood(1,5) .(transudation from general circulation, or 
active replication in salivary gland epithelial 
cells) .However, viral spillover from blood is another 
confirmed source. HCV RNA was detected in all 
saliva fractions tested and from homeostatic gauze 
that was used to stop bleeding in chronic HCV 
patients after surgery and scalling (14, 25). The issue of 
intraglandular replication of HCV remains 
controversial. Laskus et al, (26) found HCV 
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quasispecies in different tissue samples compatible 
with independent replication at extrahepatic sites 
which could include major salivary glands. 

The present study did not report significant 
relation between the presence of oral lesions and the 
detectability of the virus in the saliva. In contrast, 
Farghaly et al.(27)  demonstrated that periodontitis and 
the bad oral hygiene of the Egyptian population are 
associated with the detectability of hepatitis markers 
in the saliva. 

The present study investigated the prevalence 
of OLP in HCV infected patients, and it revealed 3 
patients out of 40 (7.5 %) had OLP. The studiesthat 
investigated the frequency of OLP among HCV 
positive patients showed that from 0 to 20% of the 
HCV patients may have OLP (28-31). This wide 
variation in the studies results may be attributed to 
geographic distribution of HCV infection worldwide. 
It would be expected that OLP prevalence will be 
high in countries where HCV is endemic.  

Studies from Japan  reported high OLP 
prevalence (8.5%) in one of the hyperendemic region 
of HCV infection (30) .This is in agreement with the 
current study as Egypt has the highest seroprevalence 
of HCV worldwide. However, the prevalence repoted 
in the current study is  higher than expected, 
especially with low OLP prevalence in   the general 
Egyptian population reported by Ibrahim et al, (32) 

0.169 %  in 1999. Other factors, such as sample size, 
diagnostic criteria of OLP and the age of the 
examined HCV patients should be taken into 
consideration.  

Epidemiological studies need large sample 
size to generalize their results on the population. 
Another relevant issue is that the antiviral therapy of 
HCV infected patients. It has been suggested that 
interferon-α may induce or modify the manifestations 
of OLP (33) .Thus, to exclude possible false positive 
results, the present study did not enroll patients on 
antiviral therapy. 

The possibility of the saliva to be a potential 
vehicle for non-parenteral transmission of HCV 
remains also unclear. Multiple factors contribute to 
the infectivity of saliva, including the presence of 
intact and infectious viral particles, the viral titer, and 
the presence of appropriate target cells in the exposed 
area of the uninfected individual. Epidemiologic data 
do not support the concept that HCV is efficiently 
transmitted through saliva.  However, toothbrushes 
have been implicated as a vehicle for HCV 
transmission. 
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