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Introduction 
A key principle of medicine is that of “first, do no harm”.  Physicians practice under 

guide of this overarching principle. In the case of surgery; prevention of nosocomial 

complications is an important application of it.  There are many aspects to preventing 

complications during provision of health care.  The standard use of universal precautions (UP) is 

an example.  Precautions not only serve to prevent untoward health consequences to patients but 

also to health care workers (HCW), including physicians, who are readily exposed to infective 

pathogens through the course of their work.  In order to maintain a healthy medical workforce, 

health care workers must take every precaution to protect themselves from acquiring illness or 

injury in the line of work.  Some of the illnesses to which health care workers are exposed can 

have significant consequences not only to the health of the worker but also to their livelihood and 

broader health system.   

Infection by blood borne pathogens (BBP) such as Human Immunodeficiency Virus 

(HIV), Hepatitis B (HBV) and Hepatitis C (HCV) is a risk to health care workers.  These 

pathogens are found in blood and body fluids (BBF) of infected individuals, specifically; blood, 

cerebrospinal fluid, synovial fluid, pleural fluid, peritoneal fluid, pericardial fluid, and amniotic 

fluid. Exposure of HCWs to these pathogens can occur by means of percutaneous injury or via 

contact with mucous membranes or non-intact skin.   

In orthopedic surgery, there is evidence of a high risk of exposure to blood and body 

materials [1-5].  This places orthopedic surgeons at relatively high risk of exposure to HIV, HBV 

and HCV.  In addition to the use of universal precautions and engineering controls, there are 

several medical treatments that help reduce transmission of pathogens including the use of 

antiretroviral agents in infected individuals to lower viral titers and immunization against HBV.  

Since vaccines are not readily available for HCV or HIV these remain the greatest risks for those 

who are immune to HBV.  For those for which vaccination with HBV is contraindicated or 

otherwise not effective, HBV poses the greatest risk overall [6-7].  Although transmission of any 

of these viruses can occur from either patient to provider or provider to patient, the risk of 

transmission from patients to HCWs is obviously greatest considering the nature of the activities 

being performed, the rate of exposure to blood and body materials, and the health of patients 

seeking treatment.  The risk of transmission of infection from HCW to patient is extremely low.  

With the advent of greater awareness of the risks of transmission, the stringent application of 
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universal precautions with every patient, immunization of HCW and changes in disease 

prevalence; cases of transmission of BBP from HCW to patients have not been documented in 

Canada since the mid 1990’s [8]. Even in known cases where HCWs report infection with BBP 

there are very few cases of confirmed “to patient” transmission and subsequent seroconversion 

where proper preventive techniques were used [8].  Of the three viruses being considered here, 

occupational transmission of HBV is the only one that has occurred, albeit rarely, without 

recollection of an actual exposure [7].  Being that HBV can survive on inanimate surfaces for a 

minimum of 7 days [7] it is conceivable that exposure and transmission could occur in this 

fashion in an unvaccinated person.    

 Of concern to HCWs and regulating bodies, is patient safety.  There are risks inherent to 

the delivery of health care procedures and patients need to be informed of the associated material 

risks in order to make an informed choice.  Whether the risk of transmission of BBP is 

“material” has been debated [9-10].  When patients are being informed of the possible risks to 

which they may be exposed during a procedure, it is common practice to raise both the most 

likely and most significant risks.  As to whether potential transmission of a BBP falls in this 

category has generated significant controversy.  Lack of consensus on disclosure of a BBP 

infection to patients or regulating bodies is as a result of weighing scientific evidence, medico-

legal opinion, ethics and human rights for both parties, for which material risk cannot be clearly 

defined [9, 11].    In essence, is the small risk of contracting a BBP from a healthcare provider 

superseded by the high risk of infringement on the rights of the HCW to privacy, particularly 

given a well managed illness? 

In the event of exposure to blood or body fluids, there are protocols in place to assist both 

HCWs and patients in obtaining testing, treatment, counseling and follow-up.  Strict adherence to 

universal precautions, use of safety techniques and engineering controls should reduce the risk of 

exposure to a rare occurrence [12-13] .  Post exposure protocols (PEP) have been criticized for 

being complicated, punitive and not user friendly; however, work continues in attempt to rectify 

these criticisms and encourage HCWs and patients alike to make use of the protocols.  It is 

probable that PEP is highly underutilized, particularly by physicians [14].  Evidence suggests 

that HCWs seroconverting after an exposure were less likely to have initiated PEP [15-17]. PEP 

has been shown to suppress and or cure BBP infections [8]. 
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Ultimately the best prevention against transmission of BBP is to use every protection 

available including a range of infection controls methods, equipment, medical and 

pharmacological strategies [12-13, 16, 18-20].  To protect one’s livelihood and ability to 

contribute to the field of medicine, the addition of some form of income protection insurance is 

also an important consideration. 

Purpose 
The purpose of this report is to supplement the position statement adopted by the COA in 

2010.  It serves to educate members and act as a resource to support personal information needs 

and professional advocacy.   

Background 

What’s New: HIV, HBV and HCV 

People with HIV have had access to highly active antiretroviral therapy which has 

contributed to vast improvements in the health and lifespan of those infected with HIV.  Tests to 

monitor HIV viral loads are relatively accessible, therefore monitoring patients can be done with 

relative ease.  In Canada since 2003, HIV infection has been legally notifiable in all provinces 

and territories, meaning that name based as well as non-identifying information about an 

individual who tests positive for HIV infection is forwarded to provincial or territorial public 

health officials by labs or medical providers [21]. The types of HIV testing services available and 

HIV infection reporting information across Canada are summarized in Table 1. 
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Table 1 HIV testing methods available by province as of 2007.  
Source: Public Health Agency of Canada, 2007. Reproduced with the permission of the Minister 
of Public Works and Government Services Canada, 2010©. 
 

Rapid testing kits have been approved for use in Canada. Currently, one test is licensed 

and available for purchase by physicians; however, there are no known provincial governments 

who have as of yet funded the use of rapid testing in public health centres [22].  

Although not readily available to the Canadian public, vaccines for HIV are being 

manufactured.  Canada’s participation in vaccination strategies currently involves research, 

development of vaccines and support for their use in developing countries where HIV infection 

rates are much higher [23].  

Immunization against HBV is recommended for anyone at risk of exposure.  This 

includes all HCWs as well as at risk patients.  HBV carries the highest risk for transmission 
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without immunity and therefore diligence with regard to pursuing effective immunization is 

critical for HCWs.  Initial non-responders to standard HBV vaccination should be followed by a 

specialist to attempt tailored courses of vaccination to achieve HBV immunity [7]. HBV has also 

been notifiable in Canada since 1969 [24]. 

Advances in the detection and management of HBV in recent years have shown that 

HBeAg is not the most sensitive marker for infectivity as not all strains of HBV produce HBeAg.  

Rather, precise, direct measurement of circulating viral loads is the ideal standard [8].  The 

availability of antiviral medications and other medical management approaches to HBV infection 

has begun to show effectiveness as evidenced by increased rates of disease remission [8].  

Research in this area is far from conclusive but in acute cases, post exposure protocols can be 

highly effective in preventing seroconversion to HBV infection [7-8, 15-17].   Therefore it is 

prudent for HCWs to be immunized and to adhere to PEP when exposed.  In cases where patients 

are exposed to BBF from HCWs, immunized HCWs should still undergo confirmatory testing to 

evaluate status of BBP infectivity for other pathogens [8].      

Like HBV, methods to detect HCV viral loads have become more precise in recent years 

[8].  Treatments are available and can be very effective at curing HCV in certain patients [14].  A 

desk resource created by Health Canada assists physicians in testing and treatment for HCV [25].  

Cure rates have been quoted in the range of 90-100% for some patients infected with HCV, and 

comprehensive PEP include follow-up testing that is outside the incubation window to ensure 

detection of early infection and increased chances of a cure (Myrna Childs, Occupational and 

Environmental Safety & Health (OESH) Winnipeg Health Sciences Centre, Personal 

Communication) [8].  

Transmission Rates 
It is surmised from the literature that the risk of transmission of BBP from patient to 

HCW or vice versa is very small.  Although the impact of an infection could be significant for 

either, the odds are very low.  Reviews of the literature suggest that since the 1980’s and 1990’s 

when awareness of the transmission of these illnesses between patients and HCWs became 

notable, there have not been as many cases, particularly for HCW to patient transmission [8, 24, 

26].  This has happened despite increases in some disease prevalence (HCV).  Perhaps greater 

awareness and emphasis on universal precautions has contributed to this result.   
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No documented cases of transmissions of BBP from providers to patients in Canada 

could be found since the mid 1990’s [8].  Considering that the risk of transmission, particularly 

from HCW to patient, is very low, the reaction to the potential threat of this directional 

transmission has been disproportionately high.  HCWs have been exposed to breaches of human 

rights including the right to privacy, and to non-discrimination, particularly in the United States 

of America where disclosure of infective status has been required by legislation [8, 27].     

All HCWs must comply with the requirements of regulating or governing authorities with 

respect to reporting and monitoring of BBP infections, and in turn, those authorities must ensure 

that its imposed requirements regarding BBP infection are based on ethics, respect, due 

diligence, the best available evidence, and least imposition on human rights.  They must also aim 

to work with and facilitate “arm’s length” supportive management of seroconverted HCWs while 

respecting human rights [8, 11, 28-29].    

Assessing the risk of transmission of a blood-borne pathogen is an important aspect of 

managing the risk of transmission. As reported by the Public Health Agency of Canada, 1998, 

“mathematical models of risk suggest that the following rates of potential transmission per 

1,000,000 procedures by an infected health care worker having no history of previous 

transmissions:  

240-2,400 transmissions of HBV;  

50-500 transmissions of HCV;   

2.4 to 24 transmissions of HIV (average sporadic risk)”[30]. 

The level of the viral titre, the length of time the source person is infectious, the health of the 

infected, the competency with infection control practices and, the seroconversion rate, all 

influence the rate of transmissibility [8, 16] (Table 2). According to the Centers for Disease 

Control and Prevention, the risk of HIV seroconversion in HCWs after percutaneous exposure to 

HIV-infected blood is influenced by: depth of injury, amount of visible blood on the device, in 

procedures where needle placement is directly into a vein or artery, and higher viral titres [20, 

31]. 
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 Table 2 Virus  

HCV  HBV  HIV  

Plasma/serum in viral 

particles/mL 

10-1,000,000 HBeAg +ve 

100-1,000,000,000 

10-1,000 

When is the source person 

most infectious? 

Lifetime risk 

once infected 

6-12 wk after onset of 

disease 

Chronic carriers = lifetime 

risk 

Seroconversion and 

AIDS clinical stage 

result in the highest 

titres 

Seroconversion rate if 

exposed to the virus 

2.7-6.0% If no hepatitis B 

immunization has been 

given to the person 

exposed 

HBeAg +ve: 19-30% 

HBeAg -ve : 5% 

0.31% 

    

Table 2  The level of the viral titre, the length of time the source person is infectious and the seroconversion 
rate influence the rate of transmissibility  
Source: Public Health Agency of Canada, 1998. Reproduced with the permission of the Minister 
of Public Works and Government Services Canada, 2010©. 
 

In regard to relative transmissibility of one virus to another; in non-immunized persons 

the relative infectivity is represented by HBV>HCV>HIV.  If the infected source has certain 

viral antigens (HBesAg), and or the circulating viral load is very high then HBV is 

approximately 100 times more transmissible than HIV after a significant percutaneous blood 

exposure. Whereas the risk of transmission of HCV after a significant exposure is approximately 

10 times less than that of HBV but is still more than HIV [8, 30].  Transmission from 

percutaneous injury may occur between 2% to 40% of HCWs after exposure to HBV, in 3% to 

10% after exposure to the HCV, and in 0.2% to 0.5% after exposure to HIV [8, 20]. 

The rate of seroconversion from a mucous exposure (0.09% for HIV) is less than from a 

percutaneous exposure. Although mucous membrane and skin exposures may account for about 

50% of exposures from patient to surgeon, it would not be very likely to occur from HCW to the 
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patient [30].  In an occupational setting, blood is the only likely bodily fluid of a HCW to which 

a patient may be exposed. In the event of an exposure, factors important in the overall risk of 

transmission and subsequent seroconversion are: 

• characteristics of the pathogen itself; 

• nature of the procedure being performed; 

• health status of the physician and patient, (viral loads, immune status); 

• infectious status of the physician or patient; 

• susceptibility of the physician or patient; 

• nature of the trauma to the physician, ie amount of blood and area/depth of tissue 

exposure [16, 32] 

Table 3 describes exposure rates by health related job title.  This table shows that physicians 

were among the top 5 HCWs suffering needle stick injuries in the reporting period.  Other data 

confirm that trainees and junior physicians are at greater risk for exposures [33-34] and during 

surgery, the surgeon and the assistant are exposed to the highest number of splashes followed by 

the scrub nurse [2].  
 

Table 3 

Annual exposure rates* based on the number of full-time equivalents (FTEs), by job title - 

Canadian Needle Stick Surveillance Network, 

1 April, 2000 to 31 March, 2001 

Job title FTEs Exposures 
Rate per 

100 FTEs 

Registered nurse** 15,282.87 746 4.88 

MD (resident) 515.00 108 20.97 

MD (specialist) 824.95 83 10.06 

Phlebotomist 172.98 74 42.78 

Nursing assistant 2,024.21 67 3.21 

Other 5,958.75 68 1.14 

Clinical laboratory technician 1,862.46 51 2.74 
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Sterilization attendant 403.79 49 12.14 

Housekeeper 1,247.38 53 4.25 

MD (general practitioner) 1,319.80 25 1.89 

Other technician 325.38 23 7.09 

Nursing student 772.55 18 2.33 

Medical student 227.00 15 6.61 

Inhalation therapist 309.60 13 4.2 

Other attendant 896.30 12 1.34 

Nuclear medicine technician 66.22 9 13.59 

Radiology technician 576.90 8 1.39 

Patient attendant 509.93 8 1.57 

Laundry worker 240.86 4 1.66 

Unknown 257.57 2 0.77 

Dentist 21.20 0 0 

Dental hygienist 18.30 0 0 

Total 33,833.90 1,436 4.24 

* Includes both percutaneous and mucocutaneous exposures. 

** Includes 981 days of follow-up among community health nurses = 3.78 FTEs. 

Table 3 Annual exposure rates to BBP by job title from the Canadian Needle Stick Surveillance Network for 
Fiscal Year April 1, 2000 to March 31, 2001 
Source: Needle Stick Injuries, http://www.ccohs.ca/oshanswers/diseases/needlestick_injuries.html, 
OSH, Canadian Centre for Occupational Health and Safety (CCOHS), 2005. Reproduced with 
the permission of CCOHS, 2010. 
 

Exposure Prone Procedures (EPP) 
According to Health Canada [30], a new Canadian definition for the term "exposure-prone 

procedures” is used for the purpose of managing the risk of blood-borne pathogens in Canada. 

http://www.ccohs.ca/oshanswers/diseases/needlestick_injuries.html�
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EPP are defined as procedures during which transmission of HBV, HCV or HIV from a HCW to 

patient is most likely to occur and include:  

a. digital palpation of a needle tip in a body cavity (a hollow space within the body or one 

of its organs) or the simultaneous presence of the HCW's fingers and a needle or other 

sharp instrument or object in a blind or highly confined anatomic site, e.g. during major 

abdominal, cardiothoracic, vaginal and/or orthopedic operations, or  

b. repair of major traumatic injuries, or 

c. major cutting or removal of any oral or perioral tissue, including tooth structures, during 

which there is a potential for the patient's open tissues to be exposed to the blood of an 

injured HCW.   

(Source Exposure Prone Procedures Definition: Public Health Agency of Canada, 1998. 
Reproduced with the permission of the Minister of Public Works and Government Services 
Canada, 2010©.) 

In their 2010 guideline for the management of HCWs infected with BBP, the Society for 

Healthcare Epidemiology of America (SHEA) outline categories of “at risk” procedures which 

are based on the risk of transmission from HCW to patient rather than the broader definition of 

EPP.  

Table 4  Categorization of Healthcare-Associated Procedures According to Level of Risk for Blood-Borne Pathogen 

Transmission 

 

Category I: Procedures with de minimis risk of blood-borne virus transmission 

• Regular history-taking and/or physical or dental examinations, including gloved oral examination with a mirror 

and/or tongue depressor and/or dental explorer and periodontal probe 

• Routine dental preventive procedures (eg, application of sealants or topical fluoride or administration of 

prophylaxisa), diagnostic procedures, orthodontic procedures, prosthetic procedures (eg, denture fabrication), cosmetic 

procedures (eg, bleaching) not requiring local anesthesia 

• Routine rectal or vaginal examination 

• Minor surface suturing 

• Elective peripheral phlebotomyb 

• Lower gastrointestinal tract endoscopic examinations and procedures, such as sigmoidoscopy and colonoscopy 

• Hands-off supervision during surgical procedures and computer-aided remote or robotic surgical procedures 

• Psychiatric evaluationsc 
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Category II: Procedures for which blood-borne virus transmission is theoretically possible but unlikely 

• Locally anesthetized ophthalmologic surgery 

• Locally anesthetized operative, prosthetic, and endodontic dental procedures 

• Periodontal scaling and root planingd 

• Minor oral surgical procedures (eg, simple tooth extraction [ie, not requiring excess force], soft tissue flap or 

sectioning, minor soft tissue biopsy, or incision and drainage of an accessible abscess) 

• Minor local procedures (eg, skin excision, abscess drainage, biopsy, and use of laser) under local anesthesia (often 

under bloodless conditions) 

• Percutaneous cardiac procedures (eg, angiography and catheterization) 

• Percutaneous and other minor orthopedic procedures 

• Subcutaneous pacemaker implantation 

• Bronchoscopy 

• Insertion and maintenance of epidural and spinal anesthesia lines 

• Minor gynecological procedures (eg, dilatation and curettage, suction abortion, colposcopy, insertion and 

removal of contraceptive devices and implants, and collection of ova) 

• Male urological procedures (excluding transabdominal intrapelvic procedures) 

• Upper gastrointestinal tract endoscopic procedures 

• Minor vascular procedures (eg, embolectomy and vein stripping) 

• Amputations, including major limbs (eg, hemipelvectomy and amputation of legs or arms) and minor 

amputations (eg, amputations of fingers, toes, hands, or feet) 

• Breast augmentation or reduction 

• Minimum-exposure plastic surgical procedures (eg, liposuction, minor skin resection for reshaping, face lift, brow 

lift, blepharoplasty, and otoplasty) 

• Total and subtotal thyroidectomy and/or biopsy 

• Endoscopic ear, nose, and throat surgery and simple ear and nasal procedures (eg, stapedectomy or stapedotomy, and 

insertion of tympanostomy tubes) 

• Ophthalmic surgery 

• Assistance with an uncomplicated vaginal deliverye 

• Laparoscopic procedures 

• Thoracoscopic proceduresf 

• Nasal endoscopic proceduresg 

• Routine arthroscopic proceduresh 

• Plastic surgeryi 

• Insertion of, maintenance of, and drug administration into arterial and central venous lines 

• Endotracheal intubation and use of laryngeal mask 

• Obtainment and use of venous and arterial access devices that occur under complete antiseptic technique, using 

universal precautions, “no-sharp” technique, and newly gloved hands 
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Category III: Procedures for which there is definite risk of blood-borne virus transmission or 

that have been classified previously as “exposure-prone” 

• General surgery, including nephrectomy, small bowel resection, cholecystectomy, subtotal thyroidectomy other 

elective open abdominal surgery 

• General oral surgery, including surgical extractions,j hard and soft tissue biopsy (if more extensive and/or 

having difficult access for suturing), apicoectomy, root amputation, gingivectomy, periodontal curettage, 

mucogingival and osseous surgery, alveoplasty or alveoectomy, and endosseous implant surgery 
• Cardiothoracic surgery, including valve replacement, coronary artery bypass grafting, other bypass surgery, heart 

transplantation, repair of congenital heart defects, thymectomy, and open-lung biopsy 

• Open extensive head and neck surgery involving bones, including oncological procedures 

• Neurosurgery, including craniotomy, other intracranial procedures, and open-spine surgery 

• Nonelective procedures performed in the emergency department, including open resuscitation efforts,  

deep suturing to arrest hemorrhage, and internal cardiac massage 

• Obstetrical/gynecological surgery, including cesarean delivery, hysterectomy, forceps delivery, episiotomy, cone 

biopsy, and ovarian cyst removal, and other transvaginal obstetrical and gynecological procedures involving hand-

guided sharps 

• Orthopedic procedures, including total knee arthroplasty, total hip arthroplasty, major joint replacement 

surgery, open spine surgery, and open pelvic surgery 

• Extensive plastic surgery, including extensive cosmetic procedures (eg, abdominoplasty and thoracoplasty) 

• Transplantation surgery (except skin and corneal transplantation) 

• Trauma surgery, including open head injuries, facial and jaw fracture reductions, extensive soft-tissue trauma, and 

ophthalmic trauma 

• Interactions with patients in situations during which the risk of the patient biting the physician is significant; for 

example, interactions with violent patients or patients experiencing an epileptic seizure 

• Any open surgical procedure with a duration of more than 3 hours, probably necessitating glove change 
 

Note: Modified from Reitsma et al Infected physicians and invasive procedures: safe practice management. Clin Infect Dis 2005; 

40:1665–1672. 

a Does not include subgingival scaling with hand instrumentation. 

b If done emergently (eg, during acute trauma or resuscitation efforts), peripheral phlebotomy is classified as Category III. 

c If there is no risk present of biting or of otherwise violent patients. 

d Use of an ultrasonic device for scaling and root planing would greatly reduce or eliminate the risk for percutaneous injury to the 

provider. If significant physical force with hand instrumentation is anticipated to be necessary, scaling and root planing and other 

Class II procedures could be reasonably classified as Category III. 

e Making and suturing an episiotomy is classified as Category III. 

f If unexpected circumstances require moving to an open procedure (eg, laparotomy or thoracotomy), some of these procedures will 

be classified as Category III. 

g If moving to an open procedure is required, these procedures will be classified as Category III. 

h If opening a joint is indicated and/or use of power instruments (eg, drills) is necessary, this procedure is classified as Category III. 



15 
 

i A procedure involving bones, major vasculature, and/or deep body cavities will be classified as Category III. 

j Removal of an erupted or non-erupted tooth requiring elevation of a mucoperiosteal flap, removal of bone, or sectioning of tooth 

and suturing if needed. 

Table 4 Categorization of Healthcare-Associated Procedures According to Level of Risk for Blood-Borne 
Pathogen Transmission  
Source: Henderson 2010, used with permission. 

Orthopedic Surgery 
 

The use of high powered tools, the presence of sharp bone and working in closed spaces 

where sharp bone and instruments may be present, places orthopedic surgeons at high risk of 

both splash and percutaneous exposure to blood and body fluids/materials. There is ample 

evidence to suggest that orthopedists should enlist multiple forms of personal protective 

equipment during surgery to adequately protect themselves and their patients [1-5, 13, 20, 31, 

35-46].  The evidence in the current literature supports the following recommendations for 

equipment and techniques to reduce exposures: 

• Strict adherence to universal precautions and consideration that every patient may be 

infected 

• Waterproof gowns 

• Double gloving (minimally the double glove has been shown to afford ample protection 

for most practitioners however the use of a glove liner or outer orthopedic glove or the 

use of gloves containing disinfectant have been shown to provide additional protection).  

For longer procedures or those involving sharp fragments, outer gloves should be 

changed frequently. 

• Retractable syringes  

• Blunt suture needles 

• Hands free or neutral sharps zones 

• Full face shields including coverage of sides of face 

• Specific respiratory protection (in some cases) 

• Immunization against HBV 

 

Given that there is a degree of risk, it is recommended that all practitioners carry some form 

of income protection insurance.  Students and Residents have been shown to be at a higher risk 
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for exposure to BBF [34].  While varying by jurisdiction, Students and Residents are often 

afforded occupational coverage via the Workers Compensation System; however, this coverage 

is limited to a percentage of salary and only the earning power at the time of injury or 

occupational illness and does not cover the potential income to be enjoyed by them as a fully 

licensed practitioner (Holly Penner, Legal Counsel, Worker’s Compensation Board of Manitoba, 

John Van Massenhoven, Legal Counsel, Winnipeg Regional Health Authority;  Sheila Smith, 

Administrator Student Affairs, U of M, Personal Communication). Therefore it is recommended 

that Students and Residents supplement their coverage with other forms of insurance.   

For more experienced practitioners, it is also recommended that they carry some form of 

disability insurance such as that offered by the respective provincial medical associations 

(Appendix A) and that they work with insurers to maintain coverage that reflects current income 

levels (Gord Brennan, Marketing Representative, Doctors Manitoba; Glenna Murray, Insurance 

Programs Coordinator, Doctors Manitoba, Personal Communication).   

Post Exposure Protocols 
It is probable that over the course of a career in orthopedic surgery a physician will have 

at least one to many exposures to blood and body fluids.  When protective equipment fails, 

accessing and following post exposure protocols is recommended.  These are typically accessible 

at occupational health units and emergency departments to provide testing and begin treatment if 

necessary. These protocols are designed to be universal to all HCWs and although may be 

designed with the employee in mind, they are encouraged for physicians as well (Diane Gantzel, 

Regional Director, Occupational Health and Safety, Winnipeg Regional Health Authority, 

Personal Communication). 

Protocols for exposure to HIV, HBV and HCV are specific and the details of each are 

beyond the scope of this document however two samples of protocols and care plans are 

provided in Appendix B.  

The critical elements of PEPs are: Consent, Expeditious Testing and Treatment, 

Counseling, and Follow-up.  Utilization of PEP to reduce the chances of seroconversion is 

important however could be viewed as potentially punitive depending on the handling of 

information related to the exposure.  Sensitivity and confidentiality are of utmost importance in 

handling of exposure related information for both HCWs and patients [8, 15].  HCWs must 
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remember that when they initiate PEP, they are now a patient and their privacy and personal 

health information is protected by applicable privacy legislation and policy. 

Routine Testing 
Routine testing of HCWs for BBP has been discussed in the literature [6-8, 14, 17, 27-31, 

47-48].  The costs and infrastructure required for a mandated testing regime is argued to have 

little if any detectable effect on the risk to patients [47]. Once again, because risks are low and 

providers are already ethically obliged to ensure the safety of their patients, the costs of 

mandating routine testing do not seem warranted. However given that rapid testing is available 

for HIV and with education the stigma around the illnesses will continue to lessen, there may be 

a time where routine testing of all patients and HCWs becomes common place in Canada. 

However there remain many ethical and moral considerations around implementing routine 

testing.  One of those considerations is that of pre and post test counseling, while another is 

adequate follow-up care [16, 22, 49].  In order to undertake routine testing in Canada, and 

support the subsequent treatment regimes, the health care system may need to establish greater 

infrastructure support for laboratories as well as increased counseling services. Counseling 

services are recommended whether testing is positive or not, therefore pre-test counseling 

services would be recommended according to Health Canada [22].  It could be argued that a 

private health care system such as that in the USA could be more responsive to increased 

workloads and costs associated with routine testing. A further circular argument can be made 

that to preserve the Canadian health care workforce, routine testing should be implemented. 

Ultimately this decision would have a requirement to consider cost versus benefit inclusive of 

scientific evidence and moral/ethical costs.  Several studies have examined the cost effectiveness 

and public health benefits of “opt out” routine screening for HIV in the USA based on the 2006 

CDC guidelines [48, 50-54].  Although these authors have reported cost effectiveness of HIV 

screening even in areas of low incidence, there is little discussion in these articles of the ethical 

issues of testing.  The World Health Organization (WHO) does not advocate mandatory testing 

of patients or providers but does suggest (for HIV at least) that provider initiated discussions to 

encourage testing are useful and effective [49].  

Screening of patients having high risk factors for HBV/HCV is common in Canada.  

There have been few studies specifically examining routine screening for HBV and others 
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looking at the role of universal versus targeted immunization for HBV [24, 55-59]. Screening has 

been addressed in the context of blood donations for HCV [60-61].  A single study validated the 

predictive ability of a screening questionnaire to determine infection with BBP in company 

employees and reduce costs associated with routine employment screening blood tests [59].  The 

findings from Sypsa and Hadjipaschali showed that employees having 2 or more risk factors as 

identified on the screening questionnaire were predicted to be HCV positive 100% of the time, as 

confirmed by blood test.  However, the specificity of the screening questionnaire was not very 

high, but this study does point to a potential role for screening questionnaires given greater 

refinement. Further investigation of the predictive ability of similar questionnaire based 

screening techniques in patients would be warranted as an adjunct to the concept of routine blood 

testing.    

A caution with routine testing of both the patient and the surgeon is the inherent risk of 

false negative and false positive test results due to the inaccuracy of assays used.  Particularly in 

large scale screenings there needs to be a relative degree of confidence with the pre-test 

probability to ensure that the rate of false negatives and false positive results is less than the 

overall derived benefit of testing.  There is some evidence to suggest that this is not yet the case 

for HIV, HBV or HCV [8].   

Another consideration in regard to patient testing is around that which happens after an 

occupational exposure. Patient consent is required for testing for BBP.  In the case of 

occupational exposures during surgery, most situations are such that HCWs must wait until 

patients regain consciousness after a procedure to discuss the situation and obtain consent.  

Given that PEP shows best results when initiated early after exposure, this process can be 

inconvenient and have potential negative health outcomes. Tansley and Beresford argue that it 

makes sense to acquire consent to test for BBP proactively in elective or planned cases [6]. This 

concept suggests that consent is sought from all patients having elective or planned procedures 

before the procedure so in the event of an occupational exposure there is no waiting for the 

patient to regain consciousness before testing is undertaken.  This reduces waiting time for post 

exposure testing, could optimize the use of post exposure protocols and minimize unnecessary 

adverse affects of post exposure medications [6]. This method also provides an opportunity for 

better test related counseling than what might otherwise be done in a rushed post exposure 
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circumstance.  The practice of proactive consent is used in the Winnipeg Regional Health 

Authority, forming part of the surgical consent (Appendix C). 

Patient optimization (e.g. treatment to drop viral titers) prior to surgery is an adjunctive 

reason that routine screening be considered. In high risk groups it could be deemed relevant to 

ask patients about their status prior to procedures not only from safety perspective but also from 

a patient optimization perspective. Although the literature in this area is limited from the past 10 

years, there is some evidence to suggest that ensuring patients are as healthy as possible prior to 

an intervention is important for a good outcome [62-67].  This is particularly easy to facilitate in 

elective cases however, the issue of medical optimization of emergency patients becomes more 

difficult and is not addressed here.   

Simply considering every patient as infected, with strict application of universal 

precautions is the basic recommendation to be gleaned on this topic however, there may be 

benefit in further evaluation of pre-procedure consent for testing in the event of an exposure or 

pre-procedure screening of patients as is done for antibiotic resistant organisms, particularly 

when testing becomes faster and more accurate on a large scale. Further consideration of routine 

screening is most likely on the horizon for Canada. At such time attention to confidentiality will 

remain of utmost importance. 

Knowledge of Serological Status 
It is very clear in both the Hippocratic Oath and in the CMA Code of Ethics that it is both 

the ethical and moral duty of a physician to know his or her serological status in regards to BBP 

[6, 8, 11, 27-31, 47, 68-74].  All documents reviewed on this topic are of consensus on this 

matter. There is also a general theme that testing need not be mandatory except where there has 

been an exposure to a pathogen to which the HCW is not immune and, to remain abreast of one’s 

current immune status against HBV.  It is recommended that regular testing be done post 

exposure and at intervals determined by an appropriately trained health care provider as it is 

medically, ethically and morally required [8, 24, 28, 30].   

Given that routine mandatory testing of physicians or other HCWs is not currently 

advocated in the literature, it is the responsibility of the HCW to monitor his or her own status as 

often as risks encountered dictate or as required by their respective regulatory bodies.  Given that 

HBV has been shown to transmit from patient to provider without recollection of an exposure, 
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that the virus can survive on inanimate surfaces for a minimum of 7 days, and has the highest 

rates of transmission, it is prudent that all HCW undertake the full course of immunization and 

subsequent testing and follow-up to endeavor to be immunized against it [7-8].   

According to the UN/WHO and Health Canada there are certain ethical aspects to testing 

that must be considered for both patients and providers. These are summarized in Table 5 [49]. 

Table 5    ENSURING A RIGHTS-BASED APPROACH TO TESTING FOR HIV 
 

The global scaling up of the response to AIDS, particularly in relation to HIV testing as a 

prerequisite to expanded access to treatment, must be grounded in sound public health 

practice and also respect, protection, and fulfillment of human rights norms and 

standards. 

The voluntariness of testing must remain at the heart of all HIV policies and programs, 

both to comply with human rights principles and to ensure sustained public health 

benefits. The following key factors, which are mutually reinforcing, should be addressed 

simultaneously: 

1. Ensuring an ethical process for conducting the testing, including defining the 

             purpose of the test and benefits to individuals being tested; and assurances of      

             linkages between the site where the test is conducted and relevant treatment, care  

             and other services, in an environment that guarantees confidentiality of all  

             medical information; 

2.    Addressing the implications of a positive test result, including on 

discrimination and access to sustainable treatment and care for people who test 

positive; 

3. Reducing HIV/AIDS-related stigma and discrimination at all levels, notably   

within health care settings; 

4. Ensuring a supportive legal and policy framework within which the response is  

scaled up, including safeguarding the human rights of people seeking services; 

5. Ensuring that the health care infrastructure is adequate to address the above  

issues and that there are sufficient trained staff in the face of increased demand  

for testing, treatment, and related services. 
Table 5 Principles of Ethical Testing for HIV from UNAIDS Global Reference Group on HIV/AIDS and 
Human Rights,  
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Source: Public Health Agency of Canada, 2004. Reproduced with the permission of the Minister 
of Public Works and Government Services Canada, 2010©. 

Testing Positive 

Upon discovering a positive serological status, it is the responsibility of the HCW to 

undergo appropriate and up to date medical management of their condition.  With advances in 

medical therapy, HIV can be well managed and viral titres lowered so that risk of transmission is 

negligible and the health of the infected person can be optimized [8].  In the case of HBV, where 

an individual is not immune, post exposure management has been shown to have a 90% success 

rate in preventing illness [7-8].  For HCV, new treatments and subsequent reports in the literature 

offer evidence as to the potential curability of HCV infection [7-8, 14](Myrna Childs, 

Occupational and Environmental Safety & Health (OESH) Winnipeg Regional Health Authority, 

Health Sciences Centre Site, Personal Communication).   

Many reports published in the past two decades recommend that regulatory bodies 

establish arm’s length advisory or expert panels to assist in guiding the practice of infected 

HCWs. Depending on the nature of the practice, the health and viral load of the practitioner and, 

the competency with application of universal precautions, the practice of an infected HCW may 

only need to be temporarily or partially restricted [8, 27, 29-31, 69].  The recently published 

(2010) guideline and review of the literature by Henderson for SHEA follows a format familiar 

to physicians in that its recommendations are supported by levels of evidence such as that 

presented in the well known CHEST Guidelines for the Prevention of Venous 

Thromboembolism [75].  For regulatory bodies and expert advisory panels the SHEA guideline 

[8], among other literature resources [8, 11, 13, 27-32, 41, 45, 69, 71], provide recommendations 

and evidence to assist in developing policy and guiding practice for infected HCWs.   

The ultimate service to HCWs, patients and the health care system is achieved by the 

collaborative work of an objective, informed panel of experts in fields relevant to the 

circumstances of the practitioner along with the treating physician, to determine the capability of 

the practitioner, subsequently making recommendations for practice accommodations to 

regulatory bodies.  In this process, upholding privacy and confidentiality of both the practitioner 

and the nature of the infective pathogen is recommended and necessary to minimize 

infringement upon human rights.  The most recent CMA policy statement on this matter provides 

a good description of the basic roles and responsibilities of panels and advisory experts [28].  It 
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is the responsibility of the affected practitioner to ensure he or she is in compliance with the 

policies of the regulatory body, recommendations of the treating physician and advisory panels 

where required.  It is the responsibility of regulatory bodies to be informed of and act in 

accordance with the best available scientific evidence, remembering ethical and medico-legal 

considerations. This is in the best interest of both the public and the HCW.   

Disclosure  
Arguments for and against disclosure of infection status of HCWs to patients exist in the 

literature [8, 11, 27, 29-31, 73-74].  Arguments for disclosure cite the ability of the patient to 

make an informed choice based on all of the material risks associated with a procedure.  It is 

cited that court cases in the USA have tended to favor that patients need to know all risks to 

make an informed choice [11].  However arguments against disclosure aptly cite 2 main points: 

first is the establishment of material risk.  Consensus does not exist as to whether the remote risk 

of transmission of a blood borne pathogen constitutes material risk.  Certainly it would depend 

on a number of factors including the health of the practitioner, the health of the patient, the 

procedure being done, among other factors.  However disclosure of serological status to patients 

does inarguably result in risk to the livelihood of the practitioner and an infringement on the right 

to privacy without ultimately affecting the potential for risk of transmission. The general 

recommendation from most of the literature is that disclosure should NOT be mandatory.  In the 

event that there is higher than average risks to the patient, then practice modifications may be a 

preferable alternative to disclosure.   

At this time in health care, there is insufficient public knowledge of and ongoing public 

education about BBP to achieve a good understanding of the risks of, treatments for and sequelae 

of illnesses caused by BBP.  It would be prudent for many reasons for health systems to 

prioritize mass public education about these illnesses to improve prevention and reduce 

stigmatization [24].  In the absence of this effort and sufficient counseling services, mandated 

disclosure may result in unfounded fears about patient safety.   

Accommodation of HCWs  
For employees of health systems in Canada there are a number of mechanisms in place to 

enable accommodation in the event of disability or restricted practice, especially in relation to 
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occupationally acquired health issues.  All employees including resident trainees are covered by 

Worker’s Compensation legislation and the majority by union contracts and employer supported 

disability insurance plans.  Trainees such as medical students, while not employees, are normally 

still protected under Worker’s Compensation legislation.  However, in this particular 

circumstance, the impact of an occupationally acquired infection with a BBP would most likely 

result in an alteration in career choice and potentially truncated earning potential for such a 

trainee.  In this regard, standard coverage may not be sufficient for trainees and supplementary 

coverage should be considered.    

For fee for service or contractual practitioners; as with all other self-employed individuals 

in Canada, the onus is on the individual to establish and employ their own income protection 

strategies using whatever mechanism best suits their circumstances. The options are ranging but 

include strategies such as critical illness insurance, disability insurance, Worker’s Compensation 

or income and overhead protection plans. In Canada, all provincial medical associations offer 

very comprehensive and affordable disability insurance plans designed specifically for 

physicians and do offer coverage in the event of an inability to practice due to infection with a 

BBP or loss of income related to diagnosis with a BBP.  It is recommended that all trainees and 

physicians become educated about their options and choose coverage that suits their situation, 

including increasing coverage adjustments as income progresses. An example of a provincial 

disability plan summary is included in Appendix A.   

It has been suggested that the Health Ministries may have an obligation to accommodate, 

retrain or compensate practitioners who are fully or partially disabled by infection [28].  

Although physicians are, for the most part, self-employed and responsible for protecting their 

incomes from such unfortunate crisis, they are unable, ethically, to mitigate their risk by 

choosing not to treat high risk individuals. As new BBPs are discovered, accumulated risks 

continue to rise often without a compensatory rise in the remuneration for care. The resulting 

question that arises is whether society and the Ministries of Health have an obligation to the 

HCW in the event of contracting an occupational illness?  In other words, should they share ‘the 

increased cost of doing business’ with the individuals at greatest risk financially, the 

practitioners? 

The regulatory bodies have an obligation to work with the HCW to manage practice 

restrictions so advised by a local/college, provincial or federally established arm’s length expert 
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panel.  The expert panel’s role is to work with the infected practitioner and their personal 

physician to ensure optimal care and adherence to suggested practice revisions [8, 30] as well as 

advising the college of the practice restrictions and adherence to same. Expert panels should 

endeavor to engage HCWs in a contractual relationship regarding adherence to their 

recommendation as suggested in Henderson 2010 including a sample contract [8].   

Conclusions 
Based upon the nature of the work of orthopedic surgery, the inherent risks of the profession, 

along with their obligations under the Hippocratic Oath and the Code of Ethics, it is important 

for practitioners not only to care for the patients entrusted to them but in so doing to care for 

themselves.  This care extends to many areas including: 

1) Maintaining knowledge of occupational hazards and risks; keeping abreast of the 

scientific evidence around risks to which they are exposed. 

2) Preventing and mitigating those risks; seek immunization, and strictly employing proper 

protective equipment and universal precautions.  

3) Acting on an exposure event; following post exposure protocols. 

4) Being aware of the risks imposed on patients; being aware of one’s own serological 

status. 

5) Maintaining an optimal level of health; following healthy lifestyle practices and when 

required seeking advice of care providers and advisory panels.  

6) Acknowledging when their health is such that it may affect the ability to care for patients; 

declaring when they need help and accepting it.   

7) Complying with regulations of the authorities with and for whom they work; including 

recommendations of advisory panels in regard to practice accommodations.  

8) Proactively work with regulatory bodies and other authorities to establish policy in 

keeping with just and ethical considerations for all parties and based upon the latest 

scientific evidence.     

Although occupational infection with HIV, HBV and HCV can pose serious consequences to 

the health and well being of individuals, either HCW or patient; the risk of transmission is small, 

particularly from provider to patient when all necessary precautions are implemented.    

 



25 
 

Appendix A – Sample Disability Insurance Policy Terms for 
HIV, HBV and HCV 
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Please refer to your provincial medical association for details on disability insurance options. 
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Appendix B – Post Exposure Protocol Samples 
Used with permission from the Winnipeg Regional Health Authority – documents are copyright 
protected.  For permission to reproduce contact Diane Gantzel, Regional Director, WRHA 
Occupational Health and Safety, dgantzel@ggh.mb.ca . 
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PEP Smart Pocket Card Summary Information 
 

Blood / Body Fluid Exposure Follow-up] 
 

1.  Do first aid:  Wash or flush thoroughly with warm water. 
2.  Get WRHA “Information for Exposed Worker Package” envelope available on all units.  
Follow algorithm.                                                                                                                    
3.  Notify on-site manager/charge nurse (physicians/residents/students - notify on-site charge 
nurse). 
4.  Seek medical assessment ASAP – go to Emergency STAT if OESH is closed.  Report to 
OESH on voice mail even if you are seen in ER. Leave your name, and name &  PHIN #  of 
Source on message. 
5.  Manager/charge nurse to obtain consent from Source; do Risk Assessment; arrange for 
testing of Source for HBsAg/antiHCV/anti HIV. 
6.  OESH/ER will follow Exposed if Source is unknown. OESH will complete all follow-up 
started in ER.                                 
7.  Complete INM form.                           

 
Safety Checklist for Sharps & Blood/Body Fluid Handling 

 Awareness +  Prevention   =   Exposures 
 Anticipate RISK of exposure occurring - wear PPE-goggles, 
gloves.   
 Cover any open skin or wounds on hands/arms. 
 Hand off used open scalpels, suture needles safely.  LOOK 
first. 
 Situate sharps container so it is accessible for your use. 
 Check if sharps container can hold more – do not shake 
container down; do not decant from container; do not dismantle 
used sharp. 
 Use Safety Engineered Needles & dispose stat in sharps 
container.   
 Explain to patient what you are doing & enlist cooperation. 
Have a co-worker assist if you anticipate patient may jump or 
move. 
 Unclutter your work area of extra linens and clothing, tape, 
tubes. 



 

 

Appendix C – Surgical Consent Form  
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