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Objectives
• To highlight current options and challenges
in HIV pharmacotherapy
• To discuss the evolving role of the
pharmacist in caring for patients with HIV
• Cases

Pharmacy Specialists in HIV
• Most HIV clinics in Canada include pharmacists as
part of their core health care team
– +/- on-site antiretroviral dispensing

• Pharmacists also belong to HIV inpatient teams,
outreach/methadone clinics, community
hospitals, community pharmacies
• Teaching
• Research

Starting HAART - circa 1996
•

37 yo male, HIV(+) x
8 years, with
advanced HIV
disease. Ongoing
opportunistic
infections (PCP,
thrush, MAC,
wasting), CD4=30,
weight 58 kg.

•

Has fatigue, nausea,
peripheral
neuropathy, mild
liver problems

33 pills, 9 dosing times (4 with food, 5 without food) PER DAY
$2262.50/month

Antiretroviral Non-Adherence is
Predictive of Progression to AIDS
>90% adherence

89-50% adherence

*(p=0.002)

<50% adherence

[Bangsberg et al. AIDS 2001;15:1181-3]

“HIV is No Picnic”

Stop AIDS Project, San
Francisco, October 2002

Antiretroviral Regimens are Improving
Efficacy: all studies from 1994 to 2010

Lee FJ et al. PLoS ONE 2014;9(5):e97482

Regimens are Getting Easier to Take
2006
2011
2012
2014
2015
2016
2017
2018

Available Single Tablet Regimens:
Atripla
Efavirenz/TDF/FTC
Complera
Rilpivirine/TDF/FTC
Stribild
Elvitegravir/cobicistat/TDF/FTC
Triumeq
Dolutegravir/abacavir/3TC
Genvoya
Elvitegravir/cobicistat/TAF/FTC
Odefsey
Rilpivirine/TAF/FTC
Juluca
Dolutegravir/rilpivirine
Symtuza
Darunavir/cobicistat/TAF/FTC
Recommended for most people with HIV
Recommended in certain clinical situations
As switch therapy in suppressed patients

Impact of Aging on Drug Disposition
and Tolerance
Pharmacokinetics:
• Renal insufficiency:
– Cockcroft-Gault for dosing

• Hepatic dysfunction
– use Child-Pugh for dose
adjustment
– e.g., abacavir, NNRTIs, PIs

Pharmacodynamics:
• More predisposed to ADRs
– ↑ sensitivity to central &
peripheral anticholinergic s/e
– ↓ benzodiazepine clearance
– ↓ baroreceptor responsiveness
(α, β-blockers, β-agonists)
– ↑ CNS sensitivity to opioids and
sedatives

• Avoid or use certain drug
classes with caution
[Abrass et al. HIV & Aging Consensus Project, 2011.]

Impact of Aging on Medication Taking
• Older patients often have better adherence
rates compared to younger patients
• However, other possible challenges:
–
–
–
–
–
–
–

Managing side effects
Scheduling HIV medications with other drugs
Changes in vision/hearing (labels, counselling)
Dexterity: opening pill vials, containers
Mobility: picking up refills
Memory: remembering to take medications
Financial: Rx deductibles, dispensing fees

People Living with HIV Have Higher
Rates of Comorbidities Compared to
the General Population
• In Ontario:
– Significantly higher prevalence of chronic conditions
(e.g., asthma, diabetes, COPD, chronic heart failure,
renal disease, stroke, mental health)
– Prevalence ratio: 1.19-2.57 vs general population

• Comorbidity profile similar to that of person
without HIV 10 years older
– i.e., “50 is new the 60”
[Kendall et al. BMC Public Health 2014;14:161.
Guaraldi et al. CID 2011;53(11):1120-6.]

Age, Co-morbidities, Prescriptions &
Drug Related Problems in HIV: multicentre,
pharmacist-directed medication reconciliation
• 8 pharmacists from three regions
in Ontario performed medication
reconciliation using a standardized
tool on randomly-selected HIVpositive patients over a 2-month
period.
• N=161: 80% male, 79% greater
than 40 years (range 20-80), mean
7 medications (range 1-19), 78%
prescription, 22% OTC
• Mean 3 comorbidities (primarily
cardiovascular, mental health, GI)

Robinson et al. 4th HIV & Aging Workshop 2013

• Older patients (50+ yo) more likely to:
– Be on more drugs than younger patients (9 vs 7,
p<0.0001)
– have clinically significant drug interactions than
younger patients (71% vs 55%, p<0.0001)
– A 10-year increase in age associated with increased
likelihood of ≥1 PDDI (OR 1.72, p<0.0001)

Potential Consequences of Polypharmacy
and Drug Interactions
• Non-Adherence:
– Polypharmacy is a predictor of ART non-adherence
– Patients with non-ART polypharmacy are more likely to
stop or change ART than patients not experiencing
polypharmacy (36.8% vs 30%, p<0.01)

• Hospitalization:
– Risk of hospitalization in first year of starting ART
significantly higher in patients with a contraindicated
drug interaction vs those without (p=0.004)

• Greater risk of falls (p<0.01)
Cantudo-Cuenca et al. J Manag Care Pharm 2014;20:844-50. Krentz et al. AIDS Pt Care STDs
2016;30:1-7. Jakeman et al. ICAAC 2015, H-780. Erlandson et al. HIV & Aging Workshop 2011, #5.

Patients with HIV Are Undertreated for
Comorbid Conditions including Metabolic
Diseases and Cancer
(N=7018)

• N=10,265 HIV-infected and 2,219,232
HIV-negative adults from National
Cancer Database, 2003 to 2011
• HIV-infected patients with cancer
were more likely to lack cancer
treatment vs. HIV-negative adults
– Head & neck, upper GI, colorectum, lung,
breast, cervix, prostate, Hodkin’s
lymphoma and DLBCL (multivariate
analysis, all p statistically significant)

• Differences remained significant after
controlling for insurance coverage
Levy et al. 7th HIV Aging Wksp, 2016, O_9.
Suneja et al. Cancer 2016;122:2399-407

• Selecting and reviewing
therapy
– Resistance, drug interactions,
CAM, health promotion

• Tailoring therapy for specific
populations
– Women, pediatrics,
comorbidities, hepatitis,
marginalized, immigrant/indigent

• Patient counselling
– Education, adherence, acquisition

• Monitoring response to therapy
– managing ADRs, TDM

• Guiding transitions of care
– Preventing med errors, medication
reconcilation, seamless care

• Scholarly/professional
– Drug information, research,
networking/collaboration,
certification & credentialling

Use of a Specialized HIV Care Pharmacy Is
Associated With An Improved Viral Load Response
•

•

N=788
74.6%
treatment-naïve
patients starting
59.4%
cART between
60.0%
08/97-07/00 in
British Columbia
Antiretrovirals
dispensed free of
charge through
specialty HIV
pharmacy, offsite pharmacy, or
doctor’s office

• Patients who received ARVs via HIV pharmacies 1.42 times more
likely to achieve VL<500 vs getting ARVs from off-site pharmacies and
MD offices (multivariate analysis)

Castillo et al. AIDS Care 2004;16:446-57.

Using Home-Delivery Pharmacy Triples
Odds of Viral Control
• Retrospective cohort of low income PLWH in Cleveland to
evaluate whether home delivery services or closer proximity to
in-store pharmacies was associated with viral suppression
• Multivariate analyses of sustained viral suppression for entire
year (221 out of 309 patients):
OR

95% CI

Delivery pharmacy vs physical pharmacy

3.430

1.935-6.08

Race – non African American vs AA

1.957

1.049-3.65

Age (mean 47.07 yrs)

1.137

1.008-1.283

Number of prescribed medications (mean 2.15)

0.476

0.352-0.642

• No differences in distance, time travelling to in-store pharmacies
between suppressed and non-suppressed (univariate)
– No differences between groups in gender, insurance status, doses per day
Pham N et al. AIDS Behav 2017 Jun 15 [epub ahead of print]

• 248 patients >age 50 assessed
by the pharmacist
– Mean age 58 yrs, 71% male, 44%
white, CD4 536
– hypertension (56%), depression (52%),
asthma/COPD (48%), dyslipidemia
(39%), CAD (27%), diabetes (22%)

• Mean 11.6 ± 5.7 medications
not including ARVs; 35% on ≥16
medications
– 54-63% had potentially inappropriate
prescribing
– 25 contraindicated DDIs in 20 (8.1%)
patients
McNicholl et al. Pharmacother 2017, epub ahead of print.

•

•

Number of total medications significantly
associated with Beers/STOPP criteria
identified (p<0.001)
After medication reconciliation:
–
–
–

69% had ≥1 drug discontinued (mean 2.2 per
patient)
37% required ≥1 dose correction
41% received immediate intervention to correct
Beers/STOPP issues

Research/Practice Innovation
• Point-of-care HIV testing
• Pharmacy-based PrEP

• Point of care testing in
selected community
pharmacies

• Rapid, pinprick (screening) test for HIV
• Free, confidential. Results in few minutes.

Offering HIV POCT through community
pharmacies may improve access to testing and
provide linkages to care
HIV POCT is ideal
for community
pharmacies
Pharmacists work
closely with other
healthcare
professionals in the
community
Evidence

May be the only
healthcare provider in
rural areas
Scope of pharmacy
practice has expanded
Pharmacists offer client
focused services in
private consultation
rooms

 Pilot test results: 123 tests completed
 75.6% male, 79.7% Caucasian, majority have post-secondary education, fulltime employment, 59.5% private drug coverage, 71% prior HIV test
 86% MSM and 90% WSM report condomless sex
 75% have Denver HIV Risk Scores of ≥ 30 (moderate-high risk)
 99.2% think HIV testing should be offered through pharmacies

• One-Step PrEP: single patient
encounter with pharmacist to
provide access to PrEP
• Protocol & collaborative drug
therapy agreement allows
pharmacist to provide:

• 245/251 patients initiated PrEP
– 98% male, mean 34 yo, 83% MSM,
28% known HIV+ partner

– All initial screening, counselling,
prescribing, dispensing
– All billing and assistance
– All routine follow-up care
– All STI testing & treatment

• March 2015-March 2016:

• Findings:
– 75% retention rate
– 97% patients paying $0 for PrEP
[CROI 2017, abstract 961.]

Networking and Professional Collaboration
• In Canada, relatively few HIV pharmacists spread out across the
country; may lead to professional isolation
• Provincial HIV pharmacy group established in 1996
• National group (CHAP) formed in 1997
www.hivclinic.ca/chap

Foisy MM, Tseng A. Int J Pharmacy Pract 2015;23:232-3.

• Annual meetings in conjunction with provincial/national HIV
conference
• Email list-serve (>100 members plus international)
• Group research, publications, advocacy

HIV Education/Specialization
Opportunities
• HIV Specialty Residency (TGH/MUHC)
– 1 yr PGY-2 program; rotations in ambulatory care, inpatient,
community, geriatrics, TDM, med info/marketing, electives
• Baseline requirements: PGY-1, PharmD/MSc

• American Academy of HIV Medicine
– HIV Pharmacist (AAHIVP) certification, renewed every 3 years

• National Observership Program (CHAP)
– Supports 1-5 day observerships with experienced HIV
practitioners
– Priority on new pharmacists or those from underserviced/rural
areas

HIV/HCV Drug Therapy Guide

• Web application (http://app.hivclinic.ca) and free mobile app
• Includes information on >45 HIV & HCV drugs (licensed and investigational)
• Interaction searches with >500 other commonly prescribed drugs
• >15,000 unique drug combinations, 3000 references

Ms. H
• 43 year old female, HIV+ 2002. Started atazanavir/
ritonavir, tenofovir/FTC (CD4 23, VL 11,139
copies/mL) in September 2009
– 2 months later: VL<50, CD4 100, T bili 36
– Maintained VL suppression with good atazanavir TDM for
almost 1 year

• July/10: CD4 33, VL 46,848, Tbili 5, ATV TDM: zero
• Patient says she is adherent, no other new drugs
• Aug/10: CD4 15, ATV TDM: zero
• Asked again about other drugs, supplements

Oh, you mean THOSE other drugs
• October 2010:
– Discovered that patient had
been taking activated
charcoal to manage GI Sx

• Activated charcoal
– 50 g dose has surface area
~10 football fields
– OTC marketed for diarrhea,
indigestion
– Drug interactions: can ↓
absorption of drugs by >9095%

Drug Interaction Probability Scale (DIPS)

Total Score: 6 (probable)
.

Horn et al. Ann Pharmacother 2007;41:674-80

Antiviral Therapy 2013;18(5):735-8..

Mr. L
• 72 year old Causasian male, HIV+ 1987, on
atazanavir/ritonavir + 2 NRTIs since 2005 with
suppressed VL, current CD4 437 cells/mm3
– MI (1999, CABG 2012), DLBC lymphoma (2007 – CHOP),
atrial flutter (2013), COPD/emphysema, neuropathy

• Switched to darunavir/cobicistat/emtricitabine/TAF
STR in September 2015 (study)
– Concomitant meds: acyclovir, pravastatin, EC ASA,
metoprolol, warfarin, Advair, salbutamol, pregabalin

• On stable warfarin dose of 10 mg daily for over the
past year with a recent INR of 2.5 prior to switch

Mr. L: INR & Warfarin Dosing
3.5

Baseline:
• Warfarin 10 mg/d
• INR 2.5
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• One month after switch, INR was 3.4 and warfarin ↓ to 8.75 mg/day
• In January (4 months later), INR was 3.6, warfarin ↓ to 7.5 mg/day.
Patient also reported recurrent nosebleeds
• Warfarin further ↓ to 4 mg/day and INR returned to baseline

Tseng et al.

• Previously stable on warfarin 10mg daily while on
atazanavir/ritonavir
– Ritonavir induces 2C9, likely required higher warfarin dose

• Switch to darunavir/cobicistat: no 2C9 enzyme
induction effect
– Led to ↑ warfarin concentrations and elevated INR with
symptoms; 60% ↓ in warfarin dose was required

• Drug Interaction Probability Scale: possible

Mr. X
• 65 yo male, HIV+ 1987, esophageal candidiasis,
wasting
– Started ARVs 1988: RTI mono/dual therapy, PIs, megaHAART, T20. VL suppressed since 2006.
– On darunavir 800 mg/ritonavir 100 mg daily, fosamprenavir
700 mg BID, maraviroc 300 mg daily, TDF/FTC.
– Multi-drug resistance: all RTIs, most PIs, NNRTIs

• Pulmonary embolism x 2 (1989), DVT (05/2017)
– on LMWH, thrombosis clinic wants to change to apixaban or
rivaroxaban after 6 months
– Other meds: bupropion (depression), pantoprazole

Apixaban
• Substrate of CYP3A4/5,
P-gp BCRP
• Contraindicated with
strong inhibitors of
both P-gp & CYP3A4
(e.g., ritonavir)
(Canadian Monograph,
June 2016)

Rivaroxaban
• Substrate of P-gp, BCRP,
CYP3A4>>2J2 (minor)
• Case reports of ↑
rivaroxaban and bleeding,
anemia, bruising with
darunavir/ritonavir and
elvitegravir/cobicistat
• Report of loss of efficacy
with nevirapine (↓
rivaroxaban?)
Yoong D et al. Ann Pharmacother 2017;51:713-4. Corallo et
al. Drug Saf Case Rep 2015;2:11. Lakatos B et al. Swiss Med
Weekly 2014;144:w13906. Bates et al. CJHP 2013;66:125-9.

Increased Dabigatran Exposure with
Cobicistat but Not Ritonavir
No significant impact on
dabigatran exposures
99-127% ↑ Dabigatran
AUC & Cmax

• Also case reports of successful administration of dabigatran 110150 mg BID with lopinavir/ritonavir or atazanavir/ritonavir
• No accumulation of dabigatran and no bleeding complications
observed
Brooks et al. CROI 2017, #409. Barco et al. Thromb Haemost 2014;112:1-3. Perram et al. BMJ Case Rep 2015 Nov 20.

Mr. X
• On darunavir/r QD,
fosamprenavir 700 mg
BID, maraviroc 300 mg
QD, TDF/FTC; VL<40
– Bupropion, pantoprazole

• Needs long-term oral
anticoagulant therapy
– Apixaban, rivaroxaban
– Dabigatran?
– Warfarin?

• Simplify!
Regimen

Pill
Count

Interactions
Dabigatran

Warfarin

Darunavir +
Elvitegravir/cobicistat/FTC
/TAF

2

• ↑ dabigatran (safety?)
• May be ↓ (2C9
induction by
• Bupropion will ↑ (no
CYP2B6 induction by cobi)
elvitegravir)

Darunavir/ritonavir,
dolutegravir, TDF/FTC

4

• May be safer with
ritonavir

• May be ↓ (2C9
induction by
ritonavir)

Tseng et al.

• Cobicistat and ritonavir have generally similar CYP3A4
inhibiting properties, both used as boosters of antiretrovirals
– Cobicistat may be a less potent inhibitor with concomintant use of an
inducer (e.g., carbamazepine, rifabutin, etravirine)

• Ritonavir induces CYP1A2, 2B6, 2C8, 2C9, 2C19 and UGT,
while cobicistat does not
• When switching from ritonavir to cobicistat, may need to ↓
doses of drugs metabolized via these pathways
– enzyme inducing effects may take 2-3 weeks to dissipate
– monitor and adjust (decrease) dose of target medication as needed

Mr. F
• 71 year old MSM, HIV+ 1990 (CD4 163)
–
–
–
–
–

Participated in many early ARV studies
VL undetectable since 2000, CD4 ~500 cells/mm3
Lipodystrophy, dyslipidemia, COPD, BPH, cataracts
Fatigue, memory loss, balance issues with frequent falls
Dependent on partner for getting to appointments, more
socially isolated now due to mobility issues

• On saquinavir 1000 mg/ritonavir 100 mg BID,
tenofovir/FTC, atorvastatin, tiotropium & indacaterol
inhalers
• New prescriptions:
– Tamsulosin (family doctor), carbidopa-levodopa (neurologist),
citalopram (psychiatrist)

Mr. F: Drug Interactions
• Pharmacokinetic:
– Saquinavir/ritonavir can ↑ tamsulosin,
carbidopa/levodopa, citalopram concentrations

• Pharmacodynamic:

• Drug-Disease:
– Boosted PI + dyslipidemia; tenofovir DF + renal, bone?

Mr. F: Potential ARV Simplification
• Elvitegravir/c/F/TAF +
darunavir 800 mg daily
– Huhn et al. (JAIDS 2017):
n=135 randomized to
switch or continue cART
– % maintained VL<50 at
48 weeks: 97% (switch)
vs. 91% (continue)

• Darunavir 800 mg/c 150 mg
+ dolutegravir 50 mg daily:
– De la Fuente (IAS 2017):
N=28 simplification,
maintained VL suppression
@ 24 weeks
– Casado (EACS 2017): N=53
switch; 100% VL<50 at week
24, 1 lost to f/u at week 48

• Both options: 2 pills once daily with food
• Similar drug interaction considerations as current
regimen; dose-adjust/monitor for efficacy/toxicity

Communication With Other Health Care
Providers is Essential
• Consolidate care/manage transitions in care
– Encourage use of single pharmacy
– Communicate/plan with other care providers
– Medication reconciliation (annual outpatient,
hospital admissions/discharge)

Mr. R
• 31 year old black male from Nigeria, HIV+ 2013 (VL
10,765 copies/mL, CD4 559 cells/mm3)
– PMH: sickle cell anemia, pulmonary arterial hypertension
(PAH), proteinuria

• Treatment history:
– 2013: darunavir/ritonavir, rilpivirine. VL undetectable,
CD4 653.
– 2015: dolutegravir, rilpivirine. Changed due to initiation
of macitentan for PAH. VL<50, CD4 850.
– 2016: added sildenafil 20 mg TID for PAH.
– 03/2017: VL 77 copies/mL
– 06/2017: VL 205 copies/mL, CD4 982
– 09/2017: VL 439 copies/mL, CD4 774. TDM & genotype.

Mr. R – Refill History
• Only picked up ARVs twice in last year (3 month gap Mar-Sep)

• More adherent to PAH medications

Resistance Testing (09/2017)
Mutations

Sensitive

NRTIs

none

ALL

NNRTIs

E138A

Efavirenz,
nevirapine

PIs

none

ALL

InSTI

118R

tropism

R5

Intermediate
Resistance

etravirine,
rilpivirine (low
level-R)
Raltegravir,
elvitegravir.
Low-level R to
dolutegravir

maraviroc

High-Level
Resistance

PAH Drug Interactions with Boosted
Protease Inhibitors
• Monograph: avoid/caution
due to ↑ concentrations of
PDE5 inhibitors, endothelin
receptor antagonists
– Sildenafil contraindicated,
dose adjust tadalafil
– Macitentan, ambrisentan:
use with caution
– Bosentan +
lopinavir/ritonavir: 48-fold ↑
during first 4 days, 5-fold ↑
AUC at steady-state
• Start bosentan 62.5 mg q12d once bPI at steady-state

• However, some case
reports document safe
coadministration:
– Fosamprenavir/ritonavir BID
with bosentan 125 mg BID
and sildenafil 40 mg TID.
– Lopinavir 666/ritonavir 133
mg BID, indinavir 1200 mg
and sildenafil 25 mg TID.
– Both cases, PAH drug
concentrations significantly ↑
but no adverse effects and
PAH improved.

Chinello et al. Infect Dis Rep 2015:7:5822. Aschmann et al. Ther Drug Monitor 2008;30:130-4.

Management Options?
Intensify Regimen:
• Add NRTIs, ↑ dolutegravir dose
• Rilpivirine/emtricitabine/
tenofovir alafenamide (TAF)
plus dolutegravir 50 mg BID
• Concerns:
–
–
–
–

BID dosing (adherence)
Food requirement (Odefsey)
Coverage (Odefsey)
Potency: low-level resistance to
rilpivirine, dolutegravir

Change to fully active regimen
• Use boosted PI, modify PAH
• Darunavir/ritonavir plus
emtricitabine/TAF daily
• Change from macitentan to
bosentan
• Concerns:
– Monitor for sildenafil toxicity
– Titrate bosentan
– TDM of darunavir (bosentan
is CYP3A4 inducer)

