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Objectives
1. Describe the  indications for initiating ART 

based on recent guidelines and differences 
between recommended options

2. Understand the importance of adherence to 
ART and the consequences of poor 
adherence

3. Identify and manage drug interactions
4. Apply evolutions in ARVs to meeting unmet 

patient needs in managing HIV as a chronic 
disease
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The Numbers

■ 9.8 new HIV infections/100k vs 5.8/100k in Canada

■ ~2x national rate (down from 3x in 2009)
■ preliminary data show an increase in 2015/16 for 

Saskatchewan and a small decrease for rest of 
Canada

■ 71% new HIV cases in Aboriginal peoples
■ 84% of women infected were Aboriginal
■ ~15% of SK population Aboriginal (~171,000)

■ rate of infection = 51/100k

HIV and AIDS in Saskatchewan, 2014



The Numbers

■ 56% new HIV cases report IDU
■ 11% in rest of Canada(www.catie.ca)

■ 5% prevalence rate of HIV in Regina (A-Track Pilot Survey)

■ Sub-Saharan Africa ~4.7% prevalence rate
■ 46% unaware of HIV + status

■ ~20% in rest of Canada(www.catie.ca)

HIV and AIDS in Saskatchewan, 2014



www.catie.ca



Saskatchewan’s Situation
■ Our epidemic is unique in Canada

■ MSM primary in rest of developed 
world

■ Driven by injection drug use

■ Heavily impacting women and indigenous 
peoples



Saskatchewan’s Situation
■ High prevalence in rural, northern and 

reserve communities where access to HIV 
specialized care is difficult

■ Associated with groups who are 
marginalized and impacted heavily by 
stigma



Saskatchewan’s Situation
■ Multiple health, addiction and other 

concerns in HIV+ people (HCV, mental 
health, abuse, poverty, housing and food 
security)

■ Very few resources exist for the unique 
challenges in Saskatchewan - we’re on 
our own.



Saskatchewan’s Situation



Basics Review
■ HIV has 2x+ national rate of HIV
■ Primarily driven by injection drug use 

■ Disproportionately affects indigenous 
people and women

■ Rural, remote and reserve settings pose 
unique challenges to treating HIV in 
Saskatchewan



Cascade of Care 

Goal



We Can End HIV Epidemic 



Who should be on ART? 



Who should be on ART? 

https://www.idsociety.org/IDSA_Practice_Guidelines/

http://www.cfenet.ubc.ca/

https://aidsinfo.nih.gov/guidelines/



Who should be on ART? 

https://aidsinfo.nih.gov/contentfiles/lvguidelines/AA_Recommendations.pdf



Who should be on ART? 
■ Guidelines updated in 2012 to return to ‘hit hard, hit 

early’ approach to reflect the advances in ART
■ Compelling indications:

■ Pregnancy to prevent MTCT 
■ SK had 3 infants born with HIV in 2015

■ Advanced infection
■ AIDS defining illnesses
■ CD4+ count below 500, 350, 200 etc

■ Transmission risk
■ Serodiscordant relationship
■ Ongoing IDU



Who should be on ART? 
■ Patient must be ready!



HIV and Drug Targets



Antiretrovirals
NRTI

■ Abacavir (ABC)
■ Didanosine (ddI)
■ Emtricitabine (FTC)
■ Lamivudine (3TC)
■ Stavudine (d4T)
■ Tenofovir (TDF/TAF)
■ Zidovudine (AZT, ZDV)

NNRTI

■ Delavirdine (DLV)
■ Efavirenz (EFV)
■ Etravirine (ETR)
■ Nevirapine (NVP)
■ Rilpivirine(RPV)

PI

■ Atazanavir (ATV)
■ Darunavir (DRV)
■ Fosamprenavir (FPV)
■ Indinavir (IDV)
■ Lopinavir (LPV)*
■ Nelfinavir (NFV)
■ Ritonavir (RTV)
■ Saquinavir (SQV)
■ Tipranavir (TPV)

Pharmacokinetic Booster

■ Cobicistat (c)
■ no anti-HIV activity

■ Ritonavir (r)

Integrase Inhibitor (INSTI)
■ Raltegravir (RAL)
■ Elvitegravir (EVG)**
■ Dolutegravir (DTG)

Fusion Inhibitor 
■ Enfuvirtide (T-20)

CCR5 Antagonists
■ Maraviroc (MVC)

*LPV available only as coformulation with 
ritonavir

**EVG available only in fixed dose 
combination with cobicistat (c) and 
TAF/FTC or TDF/FTC



Fixed-Dose Combinations (FDC)
NRTI

■ Truvada® (TDF+FTC)
■ Descovy® (TAF+FTC)

■ Caution w/ 10mg vs 25mg

■ Combivir® (AZT + 3TC)
■ Kivexa® (ABC + 3TC)

■ Generic available

NNRTI

■ Complera® 
(RPV+TDF/FTC)

■ Odefsey® 
(RPV+TAF/FTC)

■ Atripla® (EFV + TDF/FTC)

PI
■ Kaletra®  (LPV/r)
■ Prezcobix®  (DRV/c)

Integrase Inhibitors
■ Stribild®  (EVG/c/TDF/FTC)
■ Genvoya®  

(EVG/c/TAF/FTC)
■ Triumeq®  (DTG/ABC/3TC)



What to Start?
■ HIV is treated with at least 3 drugs from 2 different 

classes
■ This may change with future studies 



https://aidsinfo.nih.gov/contentfiles/lvguidelines/AA_Recommendations.pdf



What to Start?
■ Guidelines updated frequently
■ Recent removal of NNRTI options and ATZ/r 

(Reyataz/Norvir) option
■ Addition of TAF/FTC options

■ Reflects release of newer agents that are effective in 
broader conditions (high VL, resistance) and ‘cleaner’ 
with respect to comorbid conditions, drug interactions, 
and adverse effects



What to Start?
■ Lab values

■ Viral Load/CD4
■ Need OI prophylaxis? Certain ARVs avoid in high VL

■ Genotype
■ HLA B*5701

■ Excludes ABC use (Triumeq, Kivexa) due to HSR

http://sierra2.stanford.edu/sierra/servlet/JSierra VircoTYPE - virtual phenotyping report



What to Start?
■ Comorbidities

■ Renal function
■ CrCl <60 mL/min = avoid TDF regimens

■ TAF okay down to 30 mL/min
■ HBV

■ Tenofovir is a treatment for HBV so use caution 
when starting/stopping this medication. TAF and 
TDF both effective

■ Osteoporosis
■ TDF regimens not ideal

■ TAF appears to be okay
■ Depression/anxiety

■ May want to avoid EFV 



What to Start?
■ Comorbidities

■ Cardiovascular disease
■ ABC may be associated with increased MI risk

■ DM
■ PIs may impact blood sugar control/lipids
■ EFV can impact lipids

■ Viral Hepatitis
■ Caution with drug interactions and duplication of 

therapies
■ Osteoporosis
■ Psychiatric illness



What to Start?
■ Cost

■ Very expensive 
■ Triumeq = $1445/34 day supply
■ Genvoya = $1547.68/34 day supply
■ Prezcobix + Truvada = $1753.38/34 day supply

■ Different coverage for different patients
■ NIHB vs SPDP formularies
■ 3rd party coverage
■ Special Support Programs
■ Social Assistance Program/SAID
■ Manufacturer rebate programs

(per SPDP website)



What to Start?
■ Cost

■ Although meds are quite expensive they are mostly 
covered through insurance
■ Do not let cost be a barrier

■ Ensure Special Support up to date (if SPDP)
■ Changes in income can be addressed

■ EDS completed
■ Third party programs
■ Community based organization assistance
■ When in doubt - call HIV provider’s clinic

■ Watch for transitions in care
■ Moving provinces
■ federal/provincial corrections



What to Start?
■ Drug interactions

■ Major but progressively smaller obstacle
■ Lifestyle

■ Work schedule
■ Adherence 
■ Ongoing chaos

■ Housing, addictions, etc

■ Chaos is not necessarily a good predictor of poor 
adherence but important to keep in mind - may opt for 
more robust regimen



Pharmacist Role
■ Community pharmacists have access to eHealth 

portal/PIP to assess appropriateness and completeness 
of ARV regimen

■ Regular monitoring of lab values helps assess treatment 
success and can pick up early signs of treatment failure, 
DIs or adverse effects

■ Patients see pharmacists more frequently than 
clinic staff



Pharmacist Role
■ Be familiar with resources and guidelines to assess 

ART appropriateness 

■ Ensure regimen is affordable for patient
■ Do not let patient go without medication for cost 

related issues - call for help if needed



Adherence



Adherence

■ 90-95% adherence (<2-3 missed doses/month of QD 
regimen) ideal to maintain integrity of treatment
■ Lower adherence likely okay when drugs have higher genetic barrier 

to resistance (dolutegravir, protease inhibitors)

■ Poor adherence leads to antiretroviral drug levels below 
the MIC in tissue/plasma
■ Selection of drug resistant HIV mutants



Barriers to Adherence 
■ Pill burden
■ Adverse Effects
■ Treatment fatigue
■ Relative regimen complexity
■ Navigation of health care system
■ Drug Costs 
■ Swallowing difficulty
■ Transitions in care



Barriers to Adherence 
■ Cultural differences
■ Housing Stability/Transiency

■ Remote/Rural/Northern isolation
■ Social chaos
■ Addictions/Mental Health
■ Access to Food

■ STIGMA



Consequences
■ HIV is heterogenous and there is a diverse group of 

viral mutants - retrovirus replication is error prone
■ Usually less ‘fit’ and make up small proportion of 

viral pool
■ Dominant viral population without drug present is 

‘wild type’

■ Drug levels fall below MIC

■ Different drugs have different t 1/2, potentially leaving 
only one mechanism of action to prevent HIV replication



Consequences
■ Certain mutants may have altered enzyme activity, 

bypassing or overcoming mechanism of drug activity
■ Lower genetic barrier drugs - may only require single 

base pair change to confer resistance (NNRTI)
■ Higher genetic barrier drugs - require multiple base 

pair changes to confer resistance (PIs)

■ Drug resistant variant, in presence of drug, is most ‘fit’ 
and becomes dominant strain
■ VL increases



Consequences
 



Consequences
■ If drugs removed there is no selection pressure for 

mutant; ‘wild type’ reappears within 2-4 weeks
■ Implications for genotypic testing
■ Mutant variant still present and ‘archived’ in tissue

■ Requires different or additional medications to suppress 
drug resistant HIV

■ Second and third line therapies may require more pills, 
dose times or have less desirable adverse effects/DIs



Consequences
■ Drug resistant HIV can be transmitted

■ G190A mutation which confers resistance to efavirenz, 
nevirapine and potentially to rilpivirine common amongst 
IDU in Regina area
■ Traced to a transmission network
■ Precluded use of only STR at the time, Atripla
■ Patients prescribed multi-tablet PI regimen instead



Adherence
■ Important to maintain integrity of first line therapy

■ Three active drugs from at least two different classes
■ ritonavir/cobicistat are not active

■ Patients who are highly adherent to and persistent with 
ART will not develop drug resistance

■ Off/on adherence will lead to resistance sooner than just 
stopping medication



Adherence
■ Recognize signs of poor adherence and act as soon as 

possible
■ PIP, patient interview at each visit, date of last/next clinic appointment
■ Refill dates different for each drug or consistently late

■ Careful monitoring of VL can help identify if adherence 
is poor and there is risk of resistance
■ If VL not done in last 6 months this should be repeated
■ Contact clinic if blood work out of date or:

■ VL  is not suppressed despite ongoing ART
■ <200 c/mL acceptable occasionally - ‘blip’
■ >500 c/mL send for resistance testing, ideally while patient 

still on ART



Adherence
■ Pharmacists have a crucial role to play in optimizing 

adherence and persistence of ART

■ Creative and patient focused solutions to poor 
adherence
■ DOT
■ Home Care
■ Blister packing/limited dispense
■ Pick up at another location



Drug Interactions



Drug Interactions

■ May impact ART success

■ May impact patient health

http://www.ashp.org/doclibrary/bookstore/p2418-chapter1.aspx



Drug Interactions
■ Other ARVs
■ OI medications
■ Prescription
■ Non-prescription
■ Herbals
■ Food
■ Recreational/street



Drug Interactions
■ Newer therapies are less prone to DIs than earlier 

therapies but caution should still be used whenever any 
medications changed
■ Check PIP for meds filled elsewhere
■ Ask patient if any changes

■ Don’t assume HIV clinician has managed DIs



Drug Interactions
■ Pay special attention to:

■ Inhaled corticosteroids (ritonavir/cobicistat)
■ PPIs (rilpivirine, atazanavir)
■ Polyvalent cation supplements - magnesium, calcium etc (integrase 

inhibitors
■ Hepatitis C therapies 
■ Anticonvulsants
■ Rifampin (everything!)
■ Antiplatelet /coagulant drugs
■ Statins
■ Erectile dysfunction drugs
■ Psychotropics
■ Contraceptives
■ methadone



Drug Interactions
■ Resources:

■ HIV InSite:
■ http://hivinsite.ucsf.edu/insite?page=ar-00-02

■ Toronto General Hospital Immunodeficiency Clinic
■ http://hivclinic.ca/drug-information/drug-interactio

n-tables/
■ HIV/HCV Drug Therapy Guide

■ http://app.hivclinic.ca/
■ RQHR HIV Clinic Pharmacist

■ 306-766-0717

http://hivinsite.ucsf.edu/insite?page=ar-00-02
http://hivinsite.ucsf.edu/insite?page=ar-00-02
http://hivclinic.ca/drug-information/drug-interaction-tables/
http://hivclinic.ca/drug-information/drug-interaction-tables/
http://hivclinic.ca/drug-information/drug-interaction-tables/
http://app.hivclinic.ca/
http://app.hivclinic.ca/


Summary
■ Drug interactions with antiretrovirals are becoming less 

difficult to manage
■ Given the implications of treatment failure extra 

attention is still warranted

■ Be thorough and check all medications/OTCs patient 
takes (check full profile/patient history) periodically and 
when any medications stopped or started

■ Many resources exist for interpreting DIs but when in 
doubt call HIV clinic pharmacist to help manage

 



Evolutions in HIV Treatment
 



New Tenofovir
■ Tenofovir disoproxil fumarate (TDF) is found in Truvada, 

Atripla, Stribild, Complera
■ Very effective NRTI 
■ May lead to renal problems and lower BMD

■ Tenofovir alafenamide (TAF) is found in Descovy, 
Genvoya and Odefsy
■ Very effective NRTI 
■ Has improved adverse effect profile with respect to renal function and 

BMD
■ Does not offer lipid lowering effect of TDF
■ Not indicated for PrEP
■ Dose is smaller (10-25mg vs 300mg) resulting in smaller tablet



New Tenofovir



New Tenofovir
■ Descovy (emtricitabine/TAF)

■ 200mg/25mg and 200mg/10mg strength
■ Use 10mg strength with cobicistat or ritonavir 

containing regimens (25mg without)  
■ Currently reimbursed by manufacturer pending formulary 

approval
■ Possible to pursue switch for those who would benefit 

from switch to TAF
■ Older, declining creatinine clearance, fracture risk

■ Genvoya (elvitegravir/cobicistat/emtricitabine/TAF) 
■ TAF version of Stribild
■ Can likely make switch in Stribild patients who may 

benefit from TAF



Single Tablet Regimens
■ Trend to fewer pills

■ Triumeq (dolutegravir/abacavir/lamivudine)
■ Can replace dual tablet regimen (Tivicay+Kivexa)

■ Prezcobix (darunavir/cobicistat) - not STR
■ Reduces PI regimen pill counts by eliminated Norvir 

(ritonavir)
■ Still requires NRTI backbone (Truvada, Descovy or 

Kivexa)



Single Tablet Regimens
■ Usually a better option for patients

■ Pharmacists can contact prescriber to have regimen 
switched to STR

■ SPDP coverage pending for Genvoya/Descovy

■ NIHB coverage pending for Genvoya/Descovy and 
Triumeq (prior approval needed)



The Future
■ Ongoing research into ‘cleaner’ agents

■ Focus on integrase inhibitors

■ Injectable formulations

■ Duotherapy or monotherapy vs triple therapy 
ART



Pre Exposure Prophylaxis 
(PrEP)
■ Prevention of HIV-1 infection is possible through daily 

medication
■ Truvada (TDF/FTC) but not Descovy (TAF/FTC) taken 

daily (alternate “on demand” regimen: ii tabs 2-24 hours before exposure, i QD until 48 hours post last 

exposure)

■ Does not protect against other STIs or pregnancy
■ Not for everyone



Pre Exposure Prophylaxis 
(PrEP)

iPrex Study Draft Canadian Guidelines on HIV PrEP & nPEP - 
http://www.catie.ca/sites/default/files/Canadian%20PrEP%20and%20nPEP%20G
uidelines%20Executive%20Summary%20for%20circulation%20v0-5%20May%2
012%202016.pdf



Pre Exposure Prophylaxis 
(PrEP)
■ HIV negative MSM/TGW reporting condomless sex in 

last six months
■ Compelling if bacterial STI in last year or use of nPEP or 
■ ongoing sex with HIV+ with high risk of transmission 
■ Not recommended for stable/closed serodiscordant relationships where risk is negligible

■ Heterosexual couples with high risk of HIV transmission

■ May be considered for PWID after harm reduction 
systems in place

■ Monitor q30d x 3 months then q3months thereafter for 
HIV infection, STIs, lab values



Pre Exposure Prophylaxis 
(PrEP)

-per 34 day supply base 
cost SPDP



Summary
■ HIV treatment has advanced rapidly since first 

treatments released in 1990s

■ Most patients diagnosed today will be treated with a 
single tablet regimen with very few long term adverse 
effects or drug interactions

■ Future research may lead to injectables or a vaccine

■ PrEP is indicated for prevention of HIV but unavailable 
to large groups of the population due to cost

 



Questions? 

■ Phone: 306.766.0717

■ Email: Michael.Stuber@rqhealth.ca

mailto:Michael.Stuber@rqhealth.ca

