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Contacting Us… 
 For any questions, criticisms, patient care issues, or clarifications in 

southern Saskatchewan: 
 Email: alexander.wong@usask.ca 
 Pager: Call RGH switchboard at 306-766-4444 and ask for myself, ID 

physician on-call, or infectious diseases clinic. 
 Clinic: Call 306-766-3915 to speak with our clinic nurses for help with 

patient issues or referrals. Fax referrals to 306-766-3995. 
 WWW: http://www.rqhealth.ca/specialized-ambulatory-care/rqhr-

infectious-diseases-clinic 
 

 For referrals in central/northern Saskatchewan, contact the Positive 
Living Program based at RUH: 
 Clinic: Call 306-655-1783, Fax 306-655-0614 
 Web: 

https://www.saskatoonhealthregion.ca/locations_services/Services/Posit
ive-Living/Pages/Home.aspx 

 
 “You test, we’ll do the rest.” 

mailto:alexander.wong@usask.ca
https://www.saskatoonhealthregion.ca/locations_services/Services/Positive-Living/Pages/Home.aspx
https://www.saskatoonhealthregion.ca/locations_services/Services/Positive-Living/Pages/Home.aspx
https://www.saskatoonhealthregion.ca/locations_services/Services/Positive-Living/Pages/Home.aspx
https://www.saskatoonhealthregion.ca/locations_services/Services/Positive-Living/Pages/Home.aspx


HIV – The Basics 
 Epidemiology 

 September 2013: ~35.3 million worldwide with HIV infection, > 
35 million dead since the beginning of epidemic. 

 ~25 million living in sub-Saharan Africa, where overall 
prevalence is ~4.7% of adult population. 

 71,300 individuals with HIV in Canada as of 2011. 
 

 Pathophysiology 
 HIV attacks and depletes CD4 T-cells, which form significant 

component of adaptive immune system. 
 CD4 count represents “strength” of immunity. 
 HIV viral load represents amount of virus in plasma. 
 Over time, as the CD4 count drops lower, patients become at 

risk for infection, malignancy, wasting, etc. 
 



HIV – The Basics 
 HIV vs. AIDS? 

 AIDS represents untreated / suboptimally treated HIV infection, 
characterized by AIDS-defining conditions and/or CD4 count <= 
200 (normal >= 500) 

 HIV infection ≠ AIDS. 
 Goal is to link individuals to treatment so that they STAY 

HEALTHY and do not progress to AIDS. 
 



HIV – The Basics 
 Treatment 

 No cure exists, promising studies and work done with 
aggressive treatment of early / acute infection. 

 Antiretroviral medications highly effective, minimal 
toxicity, simple to take (once-daily, often 1 pill/day). 

 Viral load ↓ & CD4 ↑, even advanced disease. 
 Patients stay healthy and live normal healthy lives. 
 

 Prognosis 
 Lifespan of HIV-infected individuals on HAART 

nearing that non-infected age matched cohorts. 
 HIV is not a death sentence. 



Saskatchewan? 



Saskatchewan? 





The SK HIV Epidemic 
 The Epidemic is Unique. 

 Worldwide: heterosexual > MTCT > MSM > IVDU 
 NA/Europe/Australia: MSM > heterosexual > IVDU > MTCT 
 Saskatchewan: IVDU > heterosexual > MSM > MTCT 

 
 Background 

 Epidemic of injection drug usage, predominantly in urban cores 
and rural/remote reserve communities. 

 Disproportionately affected populations in these communities, 
namely First Nations / Aboriginal / Metis populations. 

 Urban: IV cocaine (similar to early years in BC), now meth. 
 Rural: injection of prescription drugs (benzos, stimulants, 

opiates). 
 IV cocaine/meth  frequent usage, higher relative chaos 

compared to opiate usage, no available substitution therapy. 



Saskatchewan - Overview 

SK Ministry of Health, 2016 



Food For Thought. 
 Aboriginal vs. Non-Aboriginal Populations 

 In 2011, national rate of HIV infection = 6.4 / 100K. 
 SK rate of HIV infection = 17.2 / 100K. 
 ~80% of HIV diagnoses in 2011 in Aboriginal / FN population, 

comprising 15.6% of SK population (Statistics Canada). 
 Therefore, rate of infection in Aboriginal population = 88 / 100K 

(14x national average, ~ Nigeria). 
 Non-Aboriginal infection rate = 4.1 / 100K, 36% below national 

average. 
 An “Epidemic of Injection Drug Use” 

 SK has the highest reported rates of co-infection with hepatitis C 
and HIV in the world (77%). In parts of SK, co-infection rates > 
80%. 

 In RQHR, ~60% of HIV+ individuals are positive for anti-HCV. 
 



Overview of A-Track 
 Pilot Point Prevalence Survey in Regina, SK. 

 Collaboration between community and public health partners. 
 December 5/11 – June 15/12. 
 1045 individuals provided blood samples for HIV testing: 54 

(5.2%) were HIV positive, 24 (2.3%) were unaware of HIV-
positive status. 

 1044 individuals provided blood samples for HCV testing: 41.6% 
had previous exposure to hepatitis C. 

 Injection Drug Use & HIV 
 50% of participants reported some previous use of injection 

drugs; males >> females. 
 In participants with self-reported history of injection drug use, 

9.5% were HIV-positive. 
 

http://www.phac-aspc.gc.ca/aids-sida/publication/reports/a-track/index-eng.php, accessed June 15, 2015 

http://www.phac-aspc.gc.ca/aids-sida/publication/reports/a-track/index-eng.php


Relevant Questions 
 What tests do you order? 
 What do you do when your HIV / hepatitis C “screening 

test” comes back positive? 
 What do you tell the patient? 
 Who can you refer to in southern / central / northern 

Saskatchewan for specialized care? 
 Are there extra precautions that I need to take around 

people who have HIV and/or hepatitis C? 
 What constitutes a meaningful “accidental exposure” to 

either HIV or hepatitis C, and what do we do about it? 



Diagnosis of HIV Infection 
 Why is it important to test for HIV? 

 There are individual-level benefits for the patient and societal 
benefits for testing for HIV infection. 

 Early identification allows for prompt initiation of antiretroviral 
therapy (ART), which improves life expectancies for HIV-positive 
individuals to that of the general population. 

 Knowledge of one’s HIV status modifies risk behaviours. 
 Treatment with ART reduces an individual’s HIV viral load, which 

in turns reduces their risk of transmission significantly. 
 What are the consequences of NOT testing for HIV? 

 Many individuals remain unaware that they are HIV-positive. In 
the United States and Canada, it is estimated that ~20% of 
individuals who are HIV-positive are unaware of their status. 

 In Canada, 75,500 individuals are living with HIV, and an 
estimated 16,020 are unaware of their diagnosis. 

 Many patients who are HIV-positive have numerous encounters 
with the health care system (e.g. family physician, emergency 
department) but are not tested. 



Diagnosis of HIV Infection 
 Who do I test for HIV infection? 

 Voluntary confidential HIV testing and counseling should be 
considered at least once every five years in all adults, and 
can be considered more frequently based on risk factors. 

 Target groups include: 
 All patients between ages of 13 and 70 unaware of their HIV status. 
 All persons sexually active with multiple / successive partners who have not 

had HIV testing in the last year. 
 All patients who request HIV testing. 
 All pregnant women. 
 All patients assessed for a sexually-transmitted infection, hepatitis B, or 

hepatitis C. 
 All persons with a current or previous history of illicit drug use. 
 All persons from endemic countries. 
 All patients with active or latent tuberculosis. 
 All patients with signs/symptoms consistent with HIV-related disease. 

Saskatchewan HIV Testing Policy, March 2015 



Diagnosis of HIV Infection 
 How do I counsel patients prior to testing for HIV? 

 HIV testing requires the consent of the individual being offered 
testing. Consent must be voluntary, informed, and documented. 

 Verbal informed consent is all that is required for HIV testing, 
as opposed to written / signed consent. 

 When you obtain verbal informed consent, document this clearly 
on the patient record: Verbal consent obtained for HIV testing. 

 It is important to normalize testing for HIV and other blood-
borne infections and to adopt an inclusive testing strategy rather 
than one focused on identification of risk, no different than 
checking for dyslipidemia or diabetes. 

Saskatchewan HIV Testing Policy, March 2015 



Diagnosis of HIV Infection 
 What tests do I order for a patient that I want to test 

for HIV infection? 
 Order an HIV Screen on the SDCL Immunoserology requisition. 
 Consider screening for other blood-borne infections and sexually 

transmitted infections, including but not limited to: 
 Urine NAT for chlamydia / gonorrhea 
 Syphilis serology. 
 Hepatitis C antibody. 
 Hepatitis B surface antibody, surface antigen, and core antibody. 

 SDCL Immunoserology Requisition: HIV screen, hepatitis C 
antibody, hepatitis B surface antigen, hepatitis B surface 
antibody, hepatitis B core antibody (written), syphilis (serum 
only). 

 SDCL Microbiology Requisition: Chlamydia & Gonorrhoea 
Screen (Urine) 



SDCL Immunoserology 



SDCL Microbiology 



Diagnosis of HIV Infection 
 What constitutes a positive result for HIV, and what 

do I tell a patient who has a positive result for HIV? 
 SDCL currently uses a 4th-generation combined HIV antigen / 

antibody test, whose sensitivity in chronic HIV infection is near 
100%, although sensitivity in acute HIV infection is variable. 

 Confirmatory Western Blot testing is performed on all positive 
HIV screens to ensure that the result is not a false positive. 

 Only when Western Blot is confirmed positive is the result 
reported to the provider, who is responsible for informing the 
patient. 

 Public Health can assist providers who cannot reach individuals 
who are diagnosed HIV positive. 

 “Unfortunately, your testing for HIV was positive. We need to 
order some more tests, and have you see a specialist who 
provides HIV care. HIV is not a death sentence, and with 
medication the lifespan of someone with HIV is nearly identical 
to that of someone who does not have HIV.” 



Diagnosis of HIV Infection 
 What do I do next when a patient is newly diagnosed 

with HIV? 
 Counsel the patient regarding the diagnosis. 

 “HIV is not a death sentence, and with excellent medication the lifespan of 
someone with HIV is nearly equivalent to someone without HIV.” 

 Public Health will be contacting for purposes of contact tracing. 
 A referral will be made immediately to a multidisciplinary care team for 

further assessment. 
 Refer the patient immediately to the appropriate care facility. 
 Saskatoon – Westside Clinic: 1528-20th Street W, phone 306-

664-4310, fax 306-934-2506 
 Saskatoon – Positive Living Program / Royal University 

Hospital: 103 Hospital Drive, phone 306-655-1783, fax 306-655-
0614 

 Regina Infectious Diseases Clinic: 4E – Regina General 
Hospital, phone 306-766-3915, fax 306-766-3995. 

 Prince Albert / Access Place: 101 15th Street East, phone 306-
765-6541. 



What Happens Next? 
 If the patient is referred to the RQHR IDC… 

 One of our nurses will be in contact with them, ideally within 1-5 
business days, to set up an appointment. 

 At their first appointment in the clinic, they will be seen by the 
nurse, pharmacist, and social worker. Baseline laboratory 
investigations are ordered, and then depending on 
circumstances, they are seen by physician immediately or after 
labs return. 

 Numerous support mechanisms in place, including psychology 
referral and peer-to-peer programming. The clinic strives to be 
an environment built upon trust, safety, lack of judgement, and 
mutual respect. 

 Most patients, in the absence of contraindications, will be offered 
antiretroviral therapy shortly after diagnosis. 



Hepatitis C – Basics 
 Single-stranded linear RNA virus. 
 In North America, most transmissions are secondary to 

injection drug use. Sexual transmission is very 
uncommon, but incidence higher in MSM with localized 
epidemics now well-reported. 

 Other modes of transmission: 
 Blood transfusion. (Risk now 1 in 1,000,000 per unit transfused.) 
 Organ transplantation. 
 Perinatal transmission. (~5% mono-infected, ~10% co-infected) 
 Percutaneous exposures. 
 Household transmissions (rare). 



Hepatitis C – Basics 
 Canada: ~300,000 infected, 1% prevalence, ~25% 

unaware of diagnosis, but data may be inaccurate. 
 USA: Prevalence ~1.6%, but 3.6% in “baby boomer” 

cohort (born b/w 1945-1965, ages 50-70). 
 Canadian screening guidelines have historically 

emphasized risk-factor based screening: 
 Patients who engage in risk behaviours. 
 Patients with clinical signs / symptoms suggestive of HCV. 

 Problem: Risk factor based screening is ineffective. 
 Many providers unaware of risk factors for HCV. 
 No time or inadequate knowledge to provide counselling. 



HCV – Natural History 
 Infection with hepatitis C virus causes acute hepatitis C 

and MAY cause chronic hepatitis C. 
 Acute Hepatitis C 

 ~25% will experience clinical symptoms, remainder have mild 
course or asymptomatic (anti-HCV+, HCV RNA+) 

 75-80% will progress to chronic infection (anti-HCV+, HCV  
RNA-), 20-25% will clear spontaneously (anti-HCV+, HCV RNA-) 

 Chronic Hepatitis C 
 60-80% of patients will develop chronically elevated liver 

enzymes, and if untreated, ~50% will progress to cirrhosis over 
10-20 years. 

 Proportion may develop end-stage liver disease or 
hepatocellular carcinoma; clinical outcomes include 
transplantation, resection / ablation, or death. 



HCV – Natural History 
 Most patients with chronic infection are asymptomatic or 

have mild, non-specific symptoms such as fatigue. 
Presence or absence of symptoms is not reflective of 
degree of underlying disease activity. 

 Various risk factors predict increasing risk of fibrosis: 
 Age: older at time of acquisition = increased risk of progression 
 Ethnicity: progression slower in blacks. 
 Gender: males progress quicker than females. 
 HIV Co-Infection: accelerated fibrosis in co-infected patients. 
 Obesity: increased risk of hepatic steatosis and progression. 
 Behavioural: alcohol intake, marijuana usage (hepatitis 

steatosis and subsequent progression of fibrosis). 



Hepatitis C – Genotypes 
 Highly heterogeneous virus with 11 distinct genotypes, 

many subtypes. Most common genotypes = 1 through 6. 
 Genotypes 1-3 have worldwide distribution. 

 Genotype 1: North America & Northern Europe. 
 Genotype 2: Far less common in NA & Europe. 
 Genotype 3: Endemic in SE Asia, less so elsewhere. 
 Genotype 4: Middle East, central Africa, Egypt. 
 Genotype 5: South Africa. 
 Genotype 6: Asia. 

 Genotypes matter because they determine response to 
various forms of antiviral treatment. 

 RQHR: 61% G1, 4% G2, 31% G3, 5% mixed. 



Hepatitis C – Screening 
 Why screen? 

 Many individuals are unaware that they are infected. 
 Prevalence is increased in high-risk populations and baby 

boomers. 
 Chronic hepatitis C infection is curable. 
 Patients whose infection is eradicated before development of 

cirrhosis have a life expectancy similar to those of uninfected 
age-matched cohorts. 
 

 Why NOT screen? 
 Stigmatization with diagnosis or “feeling targeted”. 
 False positive results. 
 Lack of capacity to treat volume of newly diagnosed cases. 
 All can be mitigated by appropriate pre-test counseling and 

expansion of systems to treat newly-diagnosed individuals. 



Hepatitis C – Screening 
 Who should be screened? 

 Anyone who has ever injected drugs, even once. 
 Anyone born in Canada b/w 1945-1975 (~ ages 40-70). 
 Anyone who received a blood transfusion, blood products, or 

organ transplant in Canada before 1992. 
 Those with evidence of liver disease (high ALT). 
 Anyone who has ever been on chronic hemodialysis. 
 Anyone infected with HIV. 
 All incarcerated individuals. 

 What do you screen with? 
 Screen with standard 3rd generation HCV antibody test. High 

sensitivity (97.2-100%) and specificity (> 99%). 
 How often do you screen? 

 If no ongoing risk, one-time screen is enough. 
 If ongoing risk, frequency of screening unclear, at least annual. 



Hepatitis C – Diagnostics 
 Hepatitis C Antibody (HCV Ab): 

 Marker of previous exposure to virus. 
 Not necessarily marker of active viremia as patients can clear viremia 

either spontaneously or with successful therapy. 
 Hepatitis C Antigen (HCV Ag): 

 Marker of viremia – a positive HCV Ag confirms viremia and active 
infection. 

 If negative, not necessarily indicator that viremia has completely cleared 
as assay is not sensitive for low-level viremia (<= 10,000 IU/mL). 

 Hepatitis C Viral Load / RNA: 
 Presence of viremia signals active infection. 
 Low-level viremia is possible, but can also represent potential 

spontaneous clearance of viremia. 
 Hepatitis C Genotyping: 

 Determination of genotyping, mainly for treatment purposes. 



HCV – SDCL Algorithm 
Hepatitis C “Screening” 

(HCV Antibody) 
Negative for HCV – No 

Further Testing 
Required 

HCV Antigen (HCV Ag) 

Confirmatory 
INNO-LIA for 

HCV Ab 

Active Infection (Do HCV 
RNA + Genotyping & 
Refer for Treatment) 

Low-Level Viremia OR 
Cleared Infection (Do 

HCV RNA + 
Genotyping) 

Negative for 
HCV – No 

Further Testing 

HCV Ab (-) 

HCV Ab (+) 

HCV Ag (+) HCV Ag (-) 

INNO-LIA (+) INNO-LIA (-) 

Active Infection 
(Refer for Treatment) 

Successfully Treated 
Infection OR 

Spontaneous Clearance 
(No need for referral) 

HCV RNA 
Detectable 

HCV RNA 
Undetectable 



Hepatitis C – Diagnosis 
 Potential Pitfalls of Diagnostics 

 Immunocompromised Individuals: Higher rates of false 
negative tests than immunocompetent patients. 

 Acute Infection: “Window period” for positive antibody test. 
 

 General Rules of Thumb 
 Positive antibody and antigen confirms the diagnosis of chronic 

hepatitis C, unless the possibility of acute infection exists. 
 Those who have a positive antibody +/- antigen still require a 

hepatitis C viral load and genotype to be performed. 
 A positive antibody combined with a negative antigen test does 

not mean with 100% certainty that the patient has cleared their 
viremia spontaneously, given limitations of antigen testing. Viral 
load testing is still required. 

 Refer patients with confirmed viremia only, and counsel patients 
carefully if they have spontaneously cleared. 



Hepatitis C – A Timeline 
 1989: Hepatitis C described in Science as the cause of 

“non-A non-B hepatitis”. 
 1990s: Epidemiology and transmission risks clearly 

described, as well as recognition of genotypes. Natural 
history described, including associated with cirrhosis, 
ESLD, hepatocellular carcinoma. 

 1990s: Original studies for interferon (IFN) monotherapy 
re-examined, determined that response differed by 
genotype. 

 1994: Addition of guanosine nucleoside ribavirin to IFN 
for therapy reported, shown to be far superior to IFN 
monotherapy in 1998, becomes new standard of care.   
 

Courtesy: Dr. S. Shafran 



Hepatitis C – A Timeline 
 2001: IFN replaced by pegylated-IFN, modest 

improvement in SVR for genotype 1, no change in SVR 
for genotypes 2 or 3. Therapy more convenient. 

 2001-2010: Many advances in peg-IFN + RBV (PR) 
therapy for 24-48 weeks of therapy. 
 Peg-IFN and ribavirin still poorly tolerated, many adverse effects 

including hematologic, flu-like symptoms, and neuropsychiatric. 
 Still difficult to administer to many patients with relative 

contraindications (i.e. life chaos, mental illness). 

Courtesy: Dr. S. Shafran 



Hepatitis C – A Timeline 

Courtesy: Dr. S. Shafran 

Genotype Weeks of Rx SVR Rate (%) 

1 48 45 

2 24 80 

3 24 70 

4 48 60 



Hepatitis C – A Timeline 
 2003: First proof-of-concept study for HCV therapy 

against NS3 target with PI monotherapy published. 
 2011: First DAAs (boceprevir and telaprevir) approved 

for GT1 in USA (May) and Canada (July). 
 First IFN-free SVRs in GT1 reported with daclatasvir + 

asunaprevir x 24 weeks (EASL, April 2011). 
 First IFN-free SVRs reported in GT2 / GT3 with sofosbuvir & 

ribavirin x 12 weeks. (AASLD, November 2011). 
 Four validated classes of DAAs now widely available: 

 NS3 PIs 
 NS5A inhibitors 
 NS5B non-nucleoside inhibitors 
 NS5B nucleoside/nucleotide inhibitors. 

Courtesy: Dr. S. Shafran 



Hepatitis C – The Future… 
 Genotype 1 Virus (97-100% SVR12) 

 Harvoni™ (LDV/SOF) x 8-12 weeks. 
 Holkira™ (3 DAA +/- RBV) x 12 weeks. 
 Zepatier™ (GZR/EBR) x 12 weeks 

 Genotype 2 Virus (86-97% SVR12) 
 Sofosbuvir + ribavirin x 12 weeks. 

 Genotype 3 Virus (79-97% SVR12) 
 Daclatasvir + Sofosbuvir x 12 weeks. 
 Sofobuvir + Ribavirin x 24 weeks. 

 End of 2016: Sofosbuvir / Velpatasvir x 12 weeks  98-
100% for all GT 1/2/4/5/6/, 95% for GT3. 



Total 

1015 
1035 

323 
328 

264 
277 

116 
116 

34 
35 

41 
41 

237 
238 

GT 1 GT 2 GT 3 GT 4 GT 5 GT 6 

Feld, AASLD, 2015, LB-2.  Feld JJ, et al.  N Engl J Med. 2015. DOI: 10.1056/NEJMoa1512610. Sulkowski, AASLD, 2015, 205.  Foster GR, et al.  New Engl J Med. 2015. DOI: 
10.1056/NEJMoa1512612. Mangia, AASLD, 2015, 249. Foster GR, et al.  New Engl J Med. 2015. DOI: 10.1056/NEJMoa1512612. 

Pooled ASTRAL Studies (ASTRAL-1, ASTRAL-2, ASTRAL-3) 

SOF/VEL STR for 12 Weeks 

‡ 



Hepatitis C – $$$ 
 So What’s The Catch? 

 New medications for hepatitis C are very very expensive. 
 List price for 12 weeks of LDV/SOF = $65,000 CDN. 
 List price for 24 weeks of peg-IFN + RBV = $10,000 CDN. 
 

 Who Can Currently Access Treatment in SK? 
 People who have $40-65K to spend on medication. 
 GT1: F2 fibrosis or worse on Fibroscan. 
 GT2/GT3: F2 fibrosis or worse, and either intolerant of peg-IFN 

(depression, anxiety, other mental illness), or failed / intolerant of 
previous peg-IFN therapy. 

 Hope is access improves as new molecules come to market. 
 “There is treatment for hepatitis C, but we have to do more tests, 

and then we can discuss further whether you are eligible.” 



What is “Fibroscan”? 
 Ultrasound-based transient elastography is alternative to 

liver biopsy for assessment of hepatic fibrosis. 
 Non-invasive, simple, no risk of complications. 
 Determines degree of liver “stiffness”, usually most affected by 

hepatic fibrosis though other factors can play role including heart 
failure / central venous pressure / eating. 

 Shear waves are transmitted from transducer through liver 
parenchyma, and pulse-echo U/S acquisition follows propagation 
of shear waves and measures average speed. Results 
expressed in kPa. 

 RQHR has two units – Pasqua GI Unit & RQHR IDC. 



Summary – Hepatitis C 
 Screening & Diagnosis 

 Lower your threshold to screen for hepatitis C and serially 
screen those with identified risk. Early identification = less 
morbidity and mortality. 

 Access eHealth Portal and don’t mindlessly repeat what has 
been done before – order the right tests! 

 Population-based screening for all b/w ages 45-75 with one-time 
testing is appropriate. 

 Follow anti-HCV / HCV antigen with HCV RNA & genotyping. 
 Treatment 

 New treatments paradigm is sea change from previous 
paradigm. Treatment is effective, simple, and well-tolerated. 
Problem remains accessibility due to high costs. 
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