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Is dental extraction a risk factor for contracting HCV infection: 
Abs, RNA and genotype detection
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Abstract 
Background: The medical risk factor associated with hepatitis C virus (HCV) infection such as blood 
transfusion and surgery had been intensely studied in many countries. Up to 40% of patients infected 
with HCV may have non identifiable routes of viral acquisition. Dental extraction may be one of these risk 
factors. The purpose of the present study was to determine the existence of infection and the predominated 
HCV genotype among subjects with dental extraction. 
Material and methods: A case-control study involving pregnant women with and without history of 
dental extraction (n=776,  n=2715, respectively). HCV antibodies (anti-HCV) were tested using subsequently 
third generation enzyme immunoassay (EIA-3) and immunoblot assay (Lia Tek-111). In addition 94 serum 
samples were subjected to molecular analysis using RT-PCR and DNA enzyme immunoassay (DEIA) 
method for HCV-RNA and genotypes. 
Results: Anti-HCV seroprevelance was significantly higher (6.3%) among cases with dental extraction 
(cases) than their counter control group (control) (2.63%) (p=0.00001). Dental extraction act as a risk factor 
for HCV infection (OR=2.73; 95% CI=1.8-3.9). HCV-RNA was found to be significantly higher (74.6%) in 
cases than (38.7%) control group  (p=0.0016). No significant association between HCV genotypic and the 
history of tooth extraction but HCV-1b showed higher rate (90%) among dental extraction cases. 
Conclusion: Our study showed that dental extraction acts as a risk factor for acquiring HCV. Complete 
sterilization and cleaning of equipment is necessary.
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Introduction
Hepatitis C virus (HCV) is recognized as an important global 
disease, with more than 170 million people are chronically 
infected. Hepatitis C is generally asymptomatic with up to 80% 
of infected cases which will progress to persistent infection. 
About 15-20% of chronic HCV infection progressed to cirrhosis 
and 1 to 4% are found to be an annual risk of developing 
hepatocellular carcinoma within 20–30 years [1-3]. Blood, 
blood-products and intravenous drug abuse (IV) are related with 
the transmission of this virus. Probabilities due to sexual and 
interfamilial transmission are somehow low. In addition, tattoo 
may also consider as suspected factors in the transmission [4].
Transmission of HCV has been mainly related to intravenous 

drug use since blood products transmission has decreased in 
most developed countries [5]. Surprisingly, Nokhodian and his 
colleagues (2012) stated that HCV transmission may also be 
acquired through non-parenteral and non-sexual routes [6]. 
Indeed, several authors estimated that up to 40% of patients 
infected with HCV may have non identifiable routes of viral 
acquisition [3,7,8]. Therefore, identification and elimination of 
other possible transmission routes will play a significant role in 
HCV infection restriction [9,10]. Despite its higher prevalence 
and transmissibility, viral hepatitis C, has received far less 
global attention than HIV. At the WHO’s 63rd World Health 
Assembly in May 2010, a resolution was passed to establish 

“goals and strategies for disease control, increasing education 
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and promoting screening and treatment” of people infected 
with HCV [2].

Hahné et al., (2013) documented that screening programmes 
for chronic HCV infection is potential in primary and secondary 
prevention and might lead to other plausible sources 
of transmission [11]. However, existing HCV screening 
programmes in Iraq are limited to primary prevention namely 
blood donors. Secondary prevention of HCV is achievable 
by identifying the chronic carriers, who may benefit from 
treatment [11]. To date, there is no available vaccine for 
HCV prevention. Hence, identifying the probable routes of 
transmission and eliminating them, including dental treatment 
is an important way to reduce HCV infection [10-14].

The presence of viral hepatitis C particles in oral fluids 
has been demonstrated by many authors and this may 
indicate that transmission via saliva and gingival cervical 
fluid might occur [15,16]. Dentists and dental health care 
workers are at a high risk of infection with HCV during their 
daily occupational exposures [15,16]. Similarly, they can infect 
their patients by such agents if adequate infection control is 
not implemented [10,17]. Coates et al., (2000) reported that 
dental caries and number of teeth missing from patients with 
hepatitis C infection were significantly higher and worse than 
other patients in general [18]. Several authors reported that, 
HCV was the strongest predictor of patients with poor oral 
health [17,19].

Six major genotypes (1-6) of HCV with various geographical 
distributions, studied population and transmission risk factors 
have been identified (Paraboni et al., 2012, Modi and Liang 
2008, Simmond 1997) [5,20,21]. Determining the genotype of 
HCV is an important tool, for diagnosis and epidemiological 
purposes that may allow tracing of infectious source and will 
shed light on the rout of HCV transmission [22]. Therefore, the 
recognition of HCV-RNA as well as specific genotypes will 
be important for optimal diagnostic test of HCV-RNA. The 
latter is increasingly used as a measure of infectivity. To date 
there has been no definite conclusion on the role of dental 
treatment in HCV transmission. Following dental extraction, 
HCV acquisition is still controversial. Therefore, this study 
was conducted to determine if dental extraction acts as risk 
factor for HCV infection and to identify the infectivity and 
most predominant HCV genotypes among subjects with 
dental extraction.

Materials and methods
A case -control study was conducted among pregnant women 
in Baghdad. Nineteen of 121 healthcare clinics providing 
dental health services were chosen randomly. The study 
population consists of 776 pregnant women with history 
of dental extraction and 2715 with no such history. All the 
participants are in their third trimester, in good health and 
not having Jaundice. All cases having dental extraction of at 
least 6 month prior to the study were interviewed focusing 
on history and place of tooth extraction. Only respondents 

with informed consent were interviewed using a structured 
questionnaire and a serum sample was taken for analysis.

Serum sample obtained from each participant was dis-
pensed in two screw capped frozen tubes, stored at –20oC and 

-70oC for antibody testing and molecular analysis respectively. 
Initial screening of HCV antibody was carried out using third 
generation enzyme immunoassay (EIA-3). The positive results 
were confirmed by using the third generation immunoblot 
assay (Lia Tek-111). This test yield to 3 results interpretation 
(Positive, Indeterminate or Negative). Only Lia-Tek III reactive 
serum sample was considered as positive HCV antibodies serum. 
On the other hand, a total of 94 (stored at –70oC) comprising of 
64 positive, 20 indeterminate &10 negative Lia Tek-111 serum 
samples were transferred to laboratories of Sorin Diagnostica 
(Sallugia, Italy) for molecular analysis using the RT-PCR and 
DNA enzyme immunoassay (DEIA) method. Each sample 
was subjected to extraction of RNA followed by synthesis of 
complementary DNA (cDNA), subsequently amplification of 
newly synthesized cDNA was carried out. Detection of RNA 
and genotypes of HCV was done using DEIA method. This 
method is based on hybridization of the complementary 
(cDNA) with a single standard DNA probe coated on the 
wall of the microtiter plate wells with streptavidin-biotin 
band. Detection of hybridization was achieved by the use of 
anti-double stranded DNA monoclonal antibody. Finally, the 
result was obtained by spectrophotometer. Classification was 
done using the Simmond’s Nomenclature for HCV genotypic 
classification as proposed by international HCV collaboration 
group 1994. All the laboratory procedures were done according 
to the manufacturer’s instructions. Descriptive and statistical 
analysis using SPSS 20 was done. Univariate analysis, odds 
ratios (ORs) and 95% CIs were calculated, considering p< 
0.05 as significant.

Results
A total number of 3491 pregnant women participated in 
this study. Out of the 776 cases, 451 and 325 had their tooth 
extraction at government and private dental clinics respectively. 
HCV antibody were positive in 48 (6.2%) and 64 (2.36%) in 
cases and control group, respectively. HCV seropositive 
rate was significantly higher among women with history of 
tooth extraction compared to the control group (p=0.00001). 
Our study also showed that women attending government 
dental clinics had higher (7.5%) anti-HCV seropositive 
status compared to (4.3%) of those attending private clinics. 
However, the difference was not statistically significant (p= 
0.06). Interestingly, using univariate analysis, dental extraction 
proved to be a significant risk factor for acquiring HCV infection 
(OR=2.7, 95% C. I: 1.888-3.95) in both government (OR=3.377, 
95% C. I: 2.251-5.066) and private clinics (OR=1.865, 95% C. I: 
1.043-3.334) (Table 1).

With respect to molecular analysis, out of 94 serum samples, 
59 demonstrated HCV-RNA positive. In all 64+ve Lia Tek–111 
(48 case and 16 control) 52 showed positive RNA for HCV. None 
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of the 10 negative Lia Tek–111 showed positive HCV- RNA. 
Interestingly 7/20 of indeterminate Lia Tek–111 demonstrated 
HCV RNA positive. Among 48 women having dental extraction 
with the positive Lia Tek–111, 42 demonstrated HCV RNA 
positive, while 5/10 of the indeterminate Lia Tek–111 showed 
RNA positive. On the other hand, 10/16 of the control group 
with the positive Lia Tek-111, showed HCV-RNA positive and 
2/10 indeterminate showed RNA positive (Table 2).

Out of 59 HCV-RNA seropositive, 57 were genotyped and 
two HCV- RNA positive could not be genotyped. Surprisingly 
the two positive RNA were related to indeterminate Lia Tek- 
111 result. Five genotypes and subtypes (1, 1a, 1b, 4, and 3a) 
were detected in this study, with single infection (1, 1a, 1b, 
and 4) or dual infection (1&4, 1b&4, 3a&4). The predominant 
genotype circulating was HCV-4 (29/57), followed by HCV-1b 
(20/57). HCV-3a was the lowest. Interestingly the highest HCV-
genotype prevalent among women with dental extraction 
was HCV-1b (90%) (18/20), followed by HCV-4 (82.7%) (24/29) 

and genotype HCV-3a (66.6%) (2/3) was the lowest (Table 3).

Discussion
Worldwide more than 170 million people are infected with 
HCV, causing over 350,000 deaths annually [1]. In developed 
countries, HCV is transmitted mainly through intra venous 
drug abuse whereas in many developing countries including 
Iraq blood transfusion and unsafe medical injections are 
predominant sources of infection [2]. Some healthcare 
interventions may act as risk factors for HCV infection and 
dental procedures may be one of these [10]. Hence, viral 
hepatitis infection in dentistry is an important issue. To 
date there is no definitive conclusion on the role of dental 
procedures in HCV transmission. Potential risk of HCV 
transmission through dental procedure was evaluated in 
our study to determine whether HCV infection is associated 
with dental extraction. We found that there was a significant 
association between dental extraction and increased anti-

Anti-HCV Lia Tek-111 
status in subject

Total  HCV–RNA* HCV–genotypes/subtypes** Total
-ve +ve 1 1a 1b  4 1&4 1b&4 3a&4

Case =63 -- -- 16 47 -- -- -- -- -- -- -- --
+ve Lia Tek-111 48 6 42 (87.5%) 3 8 8 10 2 9 2 42
Indeterminate 10 5 5 (50%) 1 2 1 1 0 0 0 5
-ve Lia Tek-111 5 5 0 -- -- -- -- -- -- -- --

Control =31

 

-- -- 19 12 -- -- -- -- -- -- -- --
+ve Lia Tek-111 16 6 10 (62.5%) 1 3 1 2 1 1 1 10
Indeterminate 10 8 2 (20%) -- -- -- -- -- -- -- --
-ve Lia Tek-111 5 5 0 0 0 0 0 0 0 0 --

Total -- 94 35 59 5 13 10 13 3 10 3 57*

Respondents Total Anti-HCV χ2 p OR 95% CI
+ve -ve

Cases 776 48 (6.2%) 728
27.26 0.00001 2.731 1.89-3.95

Control 2715 64 (2.36%) 2651
Government Dental clinic 451(58.12%) 34 (7.53%) --

3.4 0.06
3.38 2.25-5.1

Private Dental clinic 325(41.88%) 14 (4.3%) -- 1.87 1.04-3.33

Table 1. Anti-HCV antibody seropositive according to respondents and type of Dental Clinics in Baghdad.

Table 2. HCV-RNA & Genotypes distribution according to Lia Tek-111 result among respondents in Baghdad.

*χ2=9.97; P=0.0016; *OR 4.65 95%; C.I=1.08–2.69; **χ2=4.07; P=0.53

HCV genotypes & subtypes Percentage
HCV-1 75%
HCV1a 77%
HCV-1b 90%
HCV-4 82.7
HCV-3a 66.6

Table 3. Percentage of different HCV-genotypes/subtypes among cases with 
dental extraction.
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HCV seropositivity (6.2%). In addition, dental extraction acts 
as a risk factor for acquiring HCV infection (OR 2.73, 95% C.I. 
1.88-3.9). These findings were similar to other study which 
detected a high prevalence of (22.4%) anti-HCV seropositivity 
following dental surgery [23]. Similar studies conducted 
in Pakistan, Turkey, Morocco, and Italy had reported that 
dental procedure was one of the major risk factor for HCV 
transmission [1,4,11,24]. Moreover Ali et al., (2011) indicated 
that dental procedure is one of the major source of exposure 
for HCV transmission (39.7%) followed by injections (16.6%) 
and surgical procedures (16.6%) [24].

In contrast to our finding, several studies in Australia, Romania, 
Nigeria ,France ,Pakistan , and Iran found that dental procedures 
was not associated with anti-HCV positivity [10,25-27]. 
Yildirim et al., (2005) showed a significant detection of HCV-RNA 
among Turkish HCV patients who underwent dental surgery 
(77.5%) compared to the control group (58.3%) [4]. Ali et al., 
(2011) in Khyber, Pakistan also found that the prevalence of 
anti-HCV and active HCV infection among individuals with 
dental surgery group was 14.28% [24]. Similarly, the women 
with dental extraction in our study were not only infected 
but they were also actively infective and thus could be a 
source of HCV infection. Our findings showed a significantly 
high rate of positive HCV- RNA (81%) in sera of the cases 
(positive and indeterminate Lia Tek III) with a significant risk 
of exposure (OR 2.7). The findings are interesting particularly, 
when Hasegawa et al., (2003) found both anti-HCV and HCV-
RNA in haemostatic gauzes from infected patients referred 
to dental clinics, even after being kept at room temperature 
for 24 hours [28]. In addition, about 19% of the cases in our 
study demonstrated negative HCV-RNA in their sera. This 
is consistent with another study [29] which reported that 
HCV-RNA detection may become negative in 15–30% of 
patients during the first 3–6 months, whereas its positivity 
may continue in others. Dental extraction performed at both 
government and private clinics may act as a significant risk 
factor for acquiring HCV infection among cases enrolled in 
our study. However dental extraction at the government 
clinics demonstrated a higher risk of exposure (OR 3.3377 
95% C.I 2.25-5.066) compared to that acquired from private 
clinics (OR 1.865 95% C.I. 1.043 -3.34). The variations could be 
attributed to the difference in the socioeconomic status of the 
attendees at the two types of clinics. In addition, overcrowding 
in government clinics and fast turnover of patients may 
contribute for the higher prevalence rate of HCV infection. 
It is well known that decontamination procedures were 
highly dependent on availability of electricity for sterilization, 
availability of spare parts, well trained health care workers, 
good management and control procedures. Thus lack of one or 
more, of these essential conditions may result in contamination 
of injection and/or equipment, which may play a role in the 
high prevalence of anti-HCV. Besides that, non adherence 
to guidelines on infection control, use of non disposable or 
reusable syringes, lack of sufficient sterilization techniques 

and sharing of personal hygiene objects, may be the factors for 
HCV transmission. Due to these reasons, studies done in the 
US, Western Europe and Australia generally have not reported 
any association between medical or dental procedures and 
viral hepatitis infection as there was a good infection control 
mechanism [10]. Discrepancy in the prevalence of anti HCV 
antibody may also be related to the different methods used, 
difference in population socio demographic characteristics 
and HCV genotype variations. Blood donor screening in return, 
may play a part in lowering the HCV antibody prevalence rate.

Determining the genotype of HCV is an important tool 
for diagnosis and epidemiological analysis. These may 
allow tracing of infectious sources and determine the route 
of HCV transmission [22]. In addition, HCV genotype is a 
known predictive factor for antiviral treatment response. 
There are clear evidence, indicating that genotypes 1 and 4 
are associated to poor interferon response, either in single 
therapy or combined with ribavirin, the opposite being true 
for genotypes 2 and 3 [5]. It is well recognised, that some HCV 
genotypes such as 1a, 1b, 2a, 2b, 2c show a broad distribution 
worldwide. By contrast, genotypes 5 or 6a have only been 
found in very specific region, whereas genotype 4 is found 
predominantly in the Middle East and Central Africa [21,30]. 
Using RT-PCR/DEIA assay, our study detected that the most 
circulating HCV-genotypes among Iraqi pregnant women are 
4, 1b, 1a, 1, and 3a (in decreasing order). All were presented in 
a single pattern except HCV-3a, or in a mixed pattern, except 
HCV-1a. Results of our study were in accordance with that 
of Alfaleh and Ramia (1997) who demonstrated the same 
pattern of HCV genotype distribution, with HCV-4 as the 
predominated genotype followed by HCV-1b and 1a among 
Saudi patients [31]. This finding is in accordance with other 
studies [21,32] stating that HCV-4 was the most predominant 
genotype in the Middle East. Moreover several studies reported 
that HCV-4 and its subtypes 4a, 4b, 4c and 4d, were found to 
be the predominant genotype among Egyptian population 
[21,33]. This is interesting as there was a considerably high 
proportion of Egyptians who resided in Iraq until 1990, and 
may have contributed to high prevalence of HCV-4 in Iraq 
via blood donation.

Although HCV-4 is predominant among Iraqi population, 
we detected that HCV -1b was the predominant genotype 
among the cases with dental extraction. This is similar to 
studies done in Turkey [4] Japan [17] and South Korea [10] 
with genotype 1 or 1b seen in a significantly high ratio among 
those with history of dental extraction. However studies in 
Brazil and Lybia detected that history of dental procedure 
increased the risk for infection by genotype 2 [5,34]. Our 
study reflected a notable point, where the predominate 
circulating genotype (HCV-4) of Iraqi community was always 
present in mixed infection. This finding supported by Lin et al., 
1996 in Taiwan which express the significance of nosocomial 
transmission of HCV [35]. The mixed infection could be due 
to multiple exposure to a single or different source of HCV 
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infection. However, the presence of a single infection may not 
rule out possible existence of a previous HCV genotype mixed 
infection as Love et al., (1996) explained that the strain with a 
high replication competent genotype supersedes the earlier 
onesor the first infected genotypes prevent the establishment 
of other genotypes, leading to a single infection [36]. Pawlotsky 
et al., (1997) showed that HCV genotype had an influence 
on the antibody response in patients with chronic infection 
[37]. This hypothesis was confirmed by result of our study 
which showed solely a single HCV genotypic (25%) among 
indeterminate LiaTek-III.

A striking finding of 2 untypable HCV-RNA with indeter-
minate LiaTek-III, with no history of dental extraction supported 
reports by several authors, who demonstrated untypable 
HCV- RNA [38-42]. The untypability HCV RNA was explained by 
several authors, low level of viremia [38,40], degradation of the 
viral genome due to inadequate storage [39,43], inappropriate 
annealing between the RT-PCR product and HCV genotype 
specific probe [42], or the viral RNA may hitherto belong to 
unrecognized HCV genotype [41].

Conclusion
Our study showed that dental extraction acts as a risk factor for 
acquiring HCV. HCV-1b was the most predominate genotypes 
among patients with dental extraction. Persons underwent 
dental extraction considered as infected as well as an infective 
(HCV-RNA) source for HCV infection. Dental extraction may be 
one of the (40%) non identifiable routes of viral acquisition. 
Further studies are needed to clarify this matter.
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