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Abstract

Background: Haliburton, Kawartha, Pine Ridge District Health Unit (HKPRDHU) investigated an 
exposure in an Ontario operatory dental facility related to a newly diagnosed hepatitis C virus 
(HCV) infection caused by a virus with an uncommon hepatitis C genotype. Lapses in Infection 
Prevention and Control (IPAC) and a second epidemiologically-linked case (with the same 
uncommon hepatitis C genotype) were identified, prompting a broader public health response 
and outbreak investigation. 

Objectives: a) To describe the investigation of a newly diagnosed case of hepatitis C; b) to 
describe the broader public health response, and c) to address a paucity in the literature related 
to the risk of disease transmission in dental settings due to IPAC lapses.

Methods: A collaborative approach with two dental practices, public health partners and 
regulatory bodies was used. An IPAC inspection was completed to determine and mitigate 
the risk of blood borne infection transmission within the facilities. Appropriate protocols were 
followed for the IPAC investigation and public health response.

Results: The investigation identified a risk of potential HCV transmission between two cases 
linked to the same dental facility. There were no other epi-linked cases of HCV identified. 
Challenges included a lack of adherence to IPAC standards in one of the dental settings and 
awareness in the dental community regarding HCV transmission, coordination with regulatory 
bodies and public health experts and low uptake of laboratory testing by patients.

Conclusion: Despite the unique challenges associated with the investigation, HKPRDHU 
conducted a successful IPAC lapse investigation and public health response. Public health units 
need to maintain collaborative approaches with regulated health professionals, their regulatory 
bodies and public health experts.
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Introduction

The Haliburton, Kawartha, Pine Ridge District Health Unit 
(HKPRDHU) was notified through routine reporting of infectious 
diseases of a newly diagnosed case of hepatitis C virus (HCV) 

infection, genotype 2, in a client who had attended two different 
dental clinics (Facility A and Facility B) during the viral incubation 
period. The index case had no other reported current or past risk 
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factors related to HCV infection. The index case was defined as 
the newly confirmed case for this suspect outbreak investigation. 
An Infection Prevention and Control (IPAC) investigation was 
launched to determine the risk of HCV transmission in both 
dental settings. An HCV outbreak was not declared but this 
investigation was conducted as a potential outbreak. The 
objectives of this article are to 1) describe the investigation of 
a newly diagnosed case of HCV in a client who had potential 
exposures at two different community dental clinics; 2) describe 
the broader public health response; and 3) address a paucity in 
the literature related to the risk of disease transmission in dental 
clinics due to IPAC lapses.

Background

Hepatitis C virus infection is a reportable disease of public health 
significance (1). Dental standards of practice and IPAC best 
practices support the prevention of blood borne infection (BBI) 
transmission (2). Hepatitis C virus infection-related IPAC 
investigations in dental facilities associated with improper IPAC 
practices have occasionally been reported (3,4). Public health 
units in Ontario are required to investigate IPAC complaints 
and suspect IPAC lapses associated with an infectious disease 
transmission risk, adhering to infectious disease investigation 
principles and protocols (5).

Hepatitis C virus is a ribonucleic acid (RNA) virus belonging to 
the Flaviviridae family and has at least six major genotypes and 
approximately 100 subtypes. Genotype 1 is the predominant 
genotype in Canada (6), whereas genotype 2 accounts for 
approximately 10%–15% of Canadian HCV infections (7–9).

Reported case counts and rates of HCV in Ontario have 
increased in recent years. The newly reported rate of HCV in 
Ontario was 36.5 cases per 100,000 population in 2018, of which 
22.5% were newly acquired infections (10). Hepatitis C virus 
is primarily transmitted by blood-to-blood contact and acute 
infection is often asymptomatic.

Methods

Review of the manuscript by privacy experts at HKPRDHU and 
Public Health Ontario (PHO) was performed.

The index case was diagnosed with HCV in December of 
year 0 and was reported to HKPRDHU in January of year 1. 
The HKPRDHU began an IPAC investigation in January of 
year 1 to determine if either of the two clinics attended by 
the HCV-positive client (Facility A or Facility B) could have 
been the source of HCV transmission. The index case received 
procedures at both facilities within the incubation period for 
HCV. Dental procedures included teeth cleaning at Facility A and, 
subsequently, a tooth extraction with intravenous medication at 
Facility B.

An IPAC inspection was completed at each facility to determine 
and mitigate the risk of BBI transmission within the facilities. 
Appropriate protocols (5,6,11) were followed for the IPAC 
investigation and public health response.

Infection Practices and Control inspections
Onsite inspections were conducted for both facilities to 
determine if there was evidence of BBI transmission risk 
through IPAC lapses. The inspection team included a public 
health inspector, a nurse certified in infection control and a 
dental hygienist. Other public health professionals assisted in 
inspections and visits with the facilities as needed. The inspection 
team utilized standardized PHO checklists (12,13) to guide the 
inspections. Applicable regulatory bodies were contacted by 
the investigation team prior to conducting inspections for any 
support required and were invited to participate.

Case definitions
An HCV outbreak is defined as the occurrence of two or 
more cases of HCV infection linked by time or a common 
exposure source or setting (6). The preliminary case definition 
in this investigation included both settings; however, the 
final case definition for the investigation was as follows: a 
laboratory-confirmed case of HCV genotype 2 who had 
dental procedures on or between November 10, year 0 to 
November 20, year 0 (three business days before, on the day 
of, or three business days after the day of the procedure of the 
index case at Facility B).

Case-finding
The index case (female, 50–60 years of age) had her dental 
procedure completed on November 15, year 0 and became 
symptomatic with acute HCV infection on December 9, 
year 0. Blood work detected elevated liver enzymes and HCV 
antibodies, with further blood work indicating detection of HCV 
RNA and genotype 2 HCV.

As a preliminary case-finding step in the investigation, an HCV 
case look-back exercise was conducted using the Integrated 
Public Health Information System (iPHIS) database to identify any 
confirmed cases of HCV reported January to December year 0 
in the HKPRDHU’s jurisdiction who had dental procedures at 
one of the clinics reported in the investigation, or any case who 
had identified a dental procedure as a risk factor. None were 
reported as being associated with Facility A or Facility B.

Patient rosters were collected from both dental facilities. The 
first roster was received from Facility B in April year 1. Case look-
back regarding the patients listed was conducted by PHO using 
laboratory information system-based data. The identification of 
a second case (female, 70–80 years of age), previously positive 
(defined as any case reported historically to public health) in 
year 0 minus 10, with chronic HCV (genotype 2), prompted the 
continuation of case look-back at Facility B. This case was seen 
at Facility B on the same day and prior to the index case. In May 
year 1, a patient notification was initiated, to identify any new 
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HCV cases associated with this investigation. The notification was 
sent to patients seen at Facility B between three business days 
prior to the index case’s procedure (November 10, year 0) and 
up until IPAC practices met standards (February 21, year 1).

Chart review
Following the second IPAC inspection of Facility B, a chart review 
was conducted for all patient procedures that took place on the 
day the index case and potential source case were seen. On the 
day of suspected transmission, chart documentation confirmed 
a single operatory room was used for all procedures completed 
on that day and overlapping appointments were scheduled and 
occurred (Figure 1).

Public health response
Patients who had dental procedures conducted at Facility B 
between November 10, year 0 and February 21, year 1 were 
notified in writing of the potential risk of exposure to HCV, and 
were advised to get tested for HCV, hepatitis B and human 
immunodeficiency virus (HIV). A total of 264 initial notification 
letters signed by the Medical Officer of Health and the Dental 
Surgeon along with a blood test requisition were mailed out 
on May 25, year 1. For those patients who required a follow-up 
test, 167 additional notification letters were sent recommending 
repeat testing six months after the date of the patient’s dental 
appointment. Phone calls were made to follow-up with each 
patient to complete an assessment and to provide health 
education using the Health Canada HCV fact sheet (14). A 
media release was also issued in consultation with the owner 
of Facility B, and an information page was created on the 
HKPRDHU’s website.

Epidemiologic and statistical analyses
Laboratory results received were entered into an Excel database 
and were exported into Stata 15 (15) for further analysis to 
generate an epidemiological curve and summary.

An Excel spreadsheet was used for tracking patient follow-up as 
well as to log any community calls.

Laboratory investigation
Patient blood samples were requested to be sent to the PHO 
laboratory for testing. All serum specimens for HCV antibody 
were initially tested using the Abbott ARCHITECT anti-HCV 
antibody test. Negative results were reported with no further 
testing performed. Positive or indeterminate results underwent 
supplemental testing using a second validated assay (Siemens 
AD VIA Centaur HCV Assay or the Ortho Clinical Diagnostics 
VITROS HCV assay), and final HCV antibody results were based 
on the results of both tests. The HCV genotyping/subtyping were 
performed on all first-time HCV RNA-positive specimens with a 
viral load of 500 IU/mL or greater.

Results

Investigation findings ruled out Facility A as a possible source of 
the HCV infection. Investigation findings in Facility B supported 
proceeding with a case-finding exercise, including patient 
notification, to identify any possible epidemiologically linked 
cases related to the facility.

Considering the person, place and time perspectives, the same 
uncommon genotype identified; the second case identified had 
a high likelihood of being the source case. Unfortunately, further 
confirmatory subtype testing of the probable source case could 
not be conducted due to the demise of the case. The demise 
was unrelated to Facility B.

Infection Prevention and Control investigation 
of the facilities

Inspections were conducted focusing on reprocessing of dental 
and medical equipment. No evidence of a lapse in reprocessing 
practices supporting BBI transmission risk was observed during 
the inspection at Facility A. The inspection at Facility B identified 
issues with reprocessing practices that may have led to an 
IPAC lapse. A risk assessment was conducted in collaboration 
with PHO, which prompted a second inspection of Facility B 
to observe IPAC practices in relation to patient procedures, 
including medication administration practices.

During the initial inspection of Facility B, key issues identified 
included the following:
• Lack of physical separation between the dirty and clean 

areas for reprocessing
• Reassembly and over packaging of instruments prior to 

sterilization
• Inconsistent use of chemical indicators with every wrapped 

pack/pouch
• Routine non-availability of biological indicator results

Figure 1: Dental procedure start and end timea of the 
procedure at the dental Facility Bb

a One appointment is missing from Figure 1 due to incomplete documentation related to an 
appointment that began at 13:00 hours but no end time had been documented
b This figure shows the procedure start and end time for each patient seen on the day both 
potential source case and index case underwent their dental procedure at Facility B in year 0, the 
day potential transmission may have happened
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• Release of instruments prior to completion of sterilization 
process

• No evidence of monitoring the physical parameters of the 
sterilizer for each cycle

• Incomplete record keeping
• Use of damaged instruments

During the second inspection of Facility B, key issues identified 
included the following:
• Medications were pre-drawn and not labelled for specific 

patients
• Inadequate use of personal protective equipment by staff 

during patient procedures
• Inconsistent pre-cleaning of dirty dental handpieces prior to 

sterilization
• Improper use of contaminated unpunctured carpules: 

unpunctured carpules were taken from a contaminated 
instrument tray and were used for a different patient (the 
carpules were “reprocessed” with a disinfectant wipe prior 
to use with a different patient)

• Retention of unused medication syringes from one 
procedure were subsequently used for additional procedures 
on other patients

• No staff dedicated to overseeing IPAC in the facility

The Health Unit issued the owner of Facility B orders to correct 
the IPAC deficiencies identified during the inspections, resulting 
in a temporary closure of Facility B. Follow-up inspections were 
completed by the Health Unit in collaboration with the dental 
regulatory body and all deficiencies were found to have been 
corrected.

Descriptive data analyses
Descriptive analyses of the initial and 6-month follow-up lab 
results were completed.

Figure 2 shows the number of laboratory results for HCV 
received for individuals who received dental procedures (by 
treatment date) at Facility B between November 10, year 0 
and February 21, year 1. Out of the 264 patients notified, 259 
required testing. The five patients from the patient roster who 
received only a dental consult did not require testing. Of the 
259 who required testing, 231 completed the initial test (89.2%). 
Among the initial test results there were two previously positive 
HCV cases, in addition to the probable source case and index 
case. With the exception of the index case, three of these four 
cases had other risk factors for HCV infection. Twenty-eight 
patients did not have an initial lab test as recommended by the 
Health Unit.

Figure 3 shows the test results for patients (among the same 
patient cohort) for whom a 6-month follow-up HCV laboratory 
testing was required. The 6-month testing was not required for 
all patients: among the 145 notified patients, 99 completed their 

6-month HCV laboratory test (68.2%). There were no positive 
test results.

Case management and public health resource 
allocation

Approximately 805 interventions (phone calls, faxes and email 
interactions) were conducted by public health nurses in the 
process of patient notification and related follow-up. An average 
of three interventions per patient was conducted (ranging from 
one to seven). The total staffing hours spent on HKPRDHU’s 
response to this suspected outbreak was 1,187.5 hours.

Discussion

Our IPAC investigation led to a broader public health response. 
To our knowledge, this is the first time in Ontario that an IPAC 
investigation in a dental office was initiated based on a reported 
confirmed case of HCV with an uncommon genotype.

No evidence was found to suggest that Facility A was the source 
of the HCV infection. Through a collaborative consultation 
process, it was determined that a case look-back exercise would 
be completed for three days before, the day of, and three days 
after the index case was seen at Facility B. Based on the viability 

Figure 2: Number of positive and negative hepatitis C 
laboratory testing results, by date of dental procedure, 
at dental Facility B at the time of the initial investigation
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Figure 3: Number of positive and negative hepatitis C 
laboratory results at the 6-month follow-up, by date of 
dental procedure, at dental Facility B
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of HCV on surfaces (16), and literature on HCV transmission 
through medication administration (17), a narrow search window 
of a few days around the index case’s likely exposure was 
deemed appropriate.

Through our patient notification process, other than the probable 
source case and the epidemiologically-linked index case, no 
further related cases were identified. Although we were not able 
to confirm further transmission of HCV beyond the index case, 
the epidemiological and IPAC investigation findings provided 
us with enough evidence to support our hypothesis that HCV 
transmission may have occurred at Facility B between the source 
case and the index case.

At the time of this investigation, there was a perceived lack of 
awareness among the dental community regarding the potential 
for HCV transmission related to dental procedures. However, 
concern about the possible spread of BBIs and other diseases 
is growing (2), and our findings suggest that lapses in IPAC 
practices could result in the transmission of HCV. Further studies 
and publications of relevant investigations are needed to clearly 
understand the implications of HCV transmission during dental 
procedures, both due to direct transmission and through virus 
survival on surfaces.

Results from this IPAC investigation suggest that the lack of 
designated IPAC staff within Facility B led to inadequate IPAC 
procedures. One staff person assisting with dental procedures 
was also responsible for equipment reprocessing throughout the 
day, and Figure 1 shows how limited time there was between 
appointments. Guidelines recommend having a staff person 
designated to manage IPAC in each office (18), and reprocessing 
requires specific training and skills along with adequate time and 
staffing.

Issues discovered during the subsequent inspection of Facility B 
related to improper medication practices significantly increased 
the likelihood of BBI transmission (2,3). More emphasis on IPAC 
requirements for dental facilities is recommended to ensure 
community dental facilities are meeting IPAC standards. It is 
recommended that health units and regulatory bodies seek out 
opportunities to conduct proactive inspections and provide 
ongoing education and support to dental health professionals 
regarding IPAC practices (19,20), with emphasis on reprocessing 
and safe medication practices.

The development of best practice guidelines for IPAC inspections 
and investigations should help to support Ontario health units to 
streamline their approaches to IPAC investigations.

Limitations
Despite extensive patient follow-up, obtaining complete lab test 
results for all exposed patients through public notification was 
an identified challenge. While our initial test response rate was 
89.2%, our 6-month follow-up test response rate dropped to 
68.2%.

Previous studies have shown that HVC infection related to dental 
settings is rarely reported in the scientific literature (21). There 
is minimal scientific evidence of transmission of HCV in dental 
settings, which posed challenges to this investigation. This could 
be complicated by the fact that many newly infected individuals 
are asymptomatic, and if diagnosed subsequently, they cannot 
link their infection to the procedure.

Conclusion
The HKPRDHU supported the IPAC investigation and broader 
public health response related to a dental facility, with an 
epidemiologically-linked pair of HCV cases with an uncommon 
genotype. The public health measures included case follow-up, 
patient notification, communication of test results, provision 
of counseling and resources for patients and the public, 
recommendation of IPAC measures and collaboration with 
healthcare professionals. This investigation presented the Health 
Unit with unique challenges as it was complex, with multiple 
regulatory bodies involved. Community dental facilities need to 
be informed of the most current IPAC requirements to prevent 
risk of transmission of BBIs. Public health efforts will continue 
to focus on collaborating with and supporting our dental health 
professionals to mitigate any such risks to the public.
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