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Antiretroviral Therapy

• What does the future hold ?

• Challenges to adherence

• Challenges of an ageing population

• Safer prescribing and drug interactions

• Conclusions
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Industry
• no of NMEs filed in 2010 lowest for 15 years

FDA CDER 17.2.11



Rilpivirine (Edurant): 25 mg once a day



Rilpivirine vs EFV



Rilpivirine vs EFV



Rilpivirine vs EFV



Wk 16

Treatment naive,

HIV-1 RNA 

> 1000 copies/mL,

no CD4+ cell 

count restriction

(N = 205)

*NRTIs individually selected by trial investigators (TDF/FTC, 67%; ABC/3TC, 33%).
†After Wk 48, all patients continue at dose selected for phase III trial.

S/GSK1349572 10 mg QD

+ 2 NRTIs QD*

(n = 53)

S/GSK1349572 25 mg QD

+ 2 NRTIs QD*

(n = 51)

S/GSK1349572 50 mg QD

+ 2 NRTIs QD*

(n = 51)

EFV 600 mg QD

+ 2 NRTIs QD*

(n = 50)

Arribas J, et al. AIDS 2010. Abstract THLBB205.

 Dose-ranging, partially blinded phase IIb trial Wk 48

SPRING-1: S/GSK1349572 vs Efavirenz in 
Treatment-Naive Patients



SPRING-1: Virologic Response to S/GSK1349572 vs
Efavirenz at Week 16

• CD4+ cell count increases 153-176 cells/mm³ on S/GSK1249572 vs 
116 cells/mm3 on EFV

• No serious adverse events related to S/GSK1349572

Arribas J, et al. AIDS 2010. Abstract THLBB205. 
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Time to < 50 copies/mL shorter
for S/GSK1349572 dose than EFV
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FIRST Trial: Relationship between Adherence 

and resistance by drug class:

Bangsberg et al CID 2006;43:939

Gardner et al CROI 2008 Abs 777

& AIDS 2010;24:395

Pill counts

MEMs

Adherence-viraemia-resistance 

relationships



Not all missed doses have the same effect

Patients on NNRTIs in France & USA (N = 72)

Electronic monitoring

Sustained treatment interruption gives greater risk of rebound in 

patients with low – moderate adherence

Parienti et al PLoS One 2008;3:



Not all missed doses have the same effect

POSAVIR Study – NVP bd changing over to od.

Electronic monitoring of adherence

OD dosing associated with 2 consecutive days without dose 

(OR 4.4; 95% CI 1.9, 10.3; P<0.001

Parienti et al. AIDS 2007

K103N

WT



A Simple Adherence Checklist

1  Assess readiness to start treatment

(may take several visits)

 Understand why treatment is offered?

 Understand what they stand to gain ?

 Understand how long it is for ?

2  Assess barriers to treatment  Language

 Cultural

 Social

 Psychological

 Physical

 Financial

3  Select a regimen with input from patient  Compact and convenient

 Low pill burden

 od or bd

 minimise food restrictions

4  Ensure understanding of side effects  Patient information & contact details

 Don’t forget drug interactions

5  Need for adherence tools ?  Peg to a routine

 Pill box / bleepers/ timers

 Peer support

6  Continued monitoring at subsequent visits  Assess adherence

 Allow patients to answer honestly

 Feedback – CD4, viral load.



Move from passive to active identification of DDIs

• Pharmacist input
Effective as an alternative, but probably not in addition to computer 
aided systems
Liverpool  N=104 patients [Seden, P115]

De Maat et al. J Clin Pharm Ther 2004;29:121

Seden et al. HIV10 P115

HIV Pharmacist Screening



Metanalysis : FDCs afforded a 26% reduction in the risk of treatment  non-

compliance with respect to administration of the same drugs separately (RR: 

0.74; 95%CI: 0.69–0.80, p<0.0001)

Bangalore et al Am J Med 2007
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Considerations in Management of the   
Older HIV Patient

• Co-morbid conditions

– eg., cardiovascular, hepatic, metabolic

– may be exacerbated by effects of HIV or its treatment

• Greater medication use

– overlapping side effects or potential interactions with 
ARVs and concomitant medications

• Age-related changes in drug handling (PK) and 
response (PD)

– toxicity



Ageing and drug handling

• Lower Renal Clearance

• Lower hepatic elimination
Decrease in liver volume

Impaired hepatic blood flow
Decrease in some drug metabolising enzymes.
Increased amount of fat, which impairs metabolism
Decline in regenerative response following injury

• Poorer absorption of drugs
Increased gastric pH - Implications for ATV (decreased) & RAL (increased)
Delayed gastric emptying
Decreased gi motility
Decreased absorption surface

• Changes in body fat and water

• Increased susceptibility to drug toxicity



HIV+ Adults >50 years increased between 2000-

2009 from 2,042 to 12,063.
HPA 2010

20% > 50 y



Co-morbidities increase with age
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Risk for clinically significant interactions

Study 

 

Year Setting N CSDI lower Screening Tool Adverse Notes 

 
de Maat et al 
 
 
 

 
2004 

 
Netherlands 
(hospital) 

 
115 

 
105 

 
26% 

 
23% 

 
N/A 

 
Liverpool website 
 

 
N/A 

 
Pharmacy screening 
effective, further 
pharmacy input not 

Shah et al 
 
 
 

2007 USA 
(Medicaid) 
 

571 
 

(689) 

30% 
 

(15%) 

8% 
 

(4%) 

Liverpool website 
Micromedex 

no VL 
impact 

Audit, and re-audit. 

Miller et al 2007 USA 
(hospital) 

153 41% N/A DHHS  
SPC / PI 
Micromedex 

N/A Age >42y (OR 2.9) 
>3 conditions (OR 3.0) 
>3 ARVs (OR 2.4) 
PI use (OR 11.5) 
 

Kigen et al 
 
 

2009 Kenya 
(hospital) 

996 34%* 12% Liverpool website 
 

N/A  

Marzolini et al 
 
 

2009 Switzerland 
(hospital) 

1497 40% 4% Liverpool website 
 

no CD4 or 
VL impact 

 

Evans-Jones  
et al 
 

2009 UK 
(hospital) 

159 27%  Liverpool website 
 

N/A Only 36% CSDIs 
correctly identified 

 
* excludes ARV-ARV interactions 

Miller et al Pharmacother 2007;27:1379

De Maat et al. Clin Pharmacokinet 2003;42:223

Shah et al. CROI 2007, Abstr 573. 2007

Marzolini et al. AVT 2010;15:413

Evans-Jones et al. CID 2010;50:1419

Kigen et al. Plos One 2010



‘High Risk’ comedications – developed countries

• Swiss HIV Cohort
68%  of 1497 HIV patients were taking co-medications.
31% - CNS drugs (anxiolytics – 13%, antidepressants – 12%, anti-psychotics – 3% 
anticonvulsants – 3%)
4% of interactions could have lowered ARV levels

Marzolini et al. AVT 2010;15:413



• 996 consecutive patients receiving ARVs

• Moderate / Major drug interactions identified in 34%

• 12% (1:3 CSDIs) could have lowered ARV

concentrations

• Rifampicin > Azoles > Steroids > Antimalarials > PPIs

‘High Risk’ comedications – developing countries



HIV patients in the South African township 
of Umlazi live in fear of being robbed of 
their live-saving anti-retroviral drugs.

They have become attractive targets for 
gangs who steal their pills, which are then 
combined with detergent powder and rat 
poison to make "whoonga" - a highly toxic 
and addictive street drug. 

Smokers use it to lace joints, believing the 
anti-retroviral Stocrin increases the 
hallucinogenic effects of marijuana - though 
there is no scientific proof of this. 



Drug Interactions - HIV vs HCV

• multiple co-morbidities necessitating polypharmacy

• Chronic therapy
Lifelong (HIV) vs fixed term (HCV)

• Drugs have high propensity for interactions
mainly CYP P450-mediated
often complex- mixed picture of enzyme inhibition and induction

• HCV – drug interactions may be superimposed on a background of liver 
impairment

• Unlike HIV, HCV treatment may provided by a variety of specialists
not all of whom have HCV as their ‘core’ or main service. 
Physician awareness and education often lacking for both diseases



Liverpool HIV Drug Interactions website



Computer-aided Decision Support

CHILDREN
Pediatric CCU Vanderbilt Children’s Hospital
514 patients; 13,8282 medication orders
Pre- and post Computerised Physician Order Entry

Wizorder:
• Allergy checking
• Dose checking
• Drug interactions
• FDA alerts

ADULTS
Boston Hospitals
Admissions Pre (N = 2491) & Post (N = 4220)
across 8 specialty units
Potential and actual adverse drug events
No additional benefit of team (pharmacist, etc)
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↓ 55%

P = 0.01

↓ 17%

P = 0.37

↓ 84%

P = 0.002

Bates et al. JAMA 1998;280:1311

Potts et al. Pediatr 2004;113:59



Conclusion

• DDIs are frequent, largely unavoidable, frequently unrecognised
Most can be managed, if recognised

• Older patients = different challenges
- long term adherence
- long term toxicities

• Drug pipeline hopeful, but will it always be so ?

• Newer models of healthcare
Electronic health records & prescribing
Nurse-led clinics, deployment into primary health settings


