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Time to change? 
…. when to start

Nick Paton MD FRCP 
MRC Clinical Trials Unit 

BHIVA conference, April 2011 

Current BHIVA guidelines (1)

BHIVA Treatment Guidelines, 2008HIV 
Medicine (2008), 9, 563–608 
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Current BHIVA guidelines (2) 

+ discordant couples where partner has high VL 

Consider in the following specific situations: 

BHIVA treatment guidelines, 2008

What do others do? 

• “The Panel emphasizes its 
recognition of the importance 
of clinical research in 
generating evidence to 
address unanswered 
questions related to the 
optimal safety and efficacy of 
antiretroviral therapy (ART). “

• “The Panel encourages both 
the development of protocols 
and patient participation in 
well-designed, Institutional 
Review Board (IRB)-approved 
clinical trials”. 
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DHHS guidelines 

DHHS guidelines 2011

Reasons to defer at high CD4 

• Significant barriers to adherence

• Temporary reasons e.g. transient requirement 
for drugs with interactions

• Pending surgery with prolonged fasting needed. 

• Patients with exceedingly poor prognosis e.g. 
non-HIV-related malignancy or end-stage liver 
disease (not considered for transplantation). 

• Elite controllers (unclear whether benefit) 
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Differences with BHIVA 
guidelines

• DHHS recommend at 350-500 vs BHIVA 
only in specific conditions

• DHHS split but overall recommend at 
>500 vs BHIVA support more research

Evidence favouring start at < 350

• Two RCTs
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SMART naïve analysis

Start immediately (at > 350) vs < 250 
477 ART naïve at enrollment

Emery S, et al. J Infect Dis. 2008;197:1133-1144.

Event, n 
(Rate per 100 
Person-Yrs)

Deferred 
Arm 

(n = 228)

Immediate 
Arm 

(n = 249)

HR 
(DC/VS)

95% CI P Value

OD/death 15 (4.8) 5 (1.3) 3.5 1.3-9.6 .02

OD only 11 (3.5) 4 (1.1) 3.3 1.0-10.3 .04

Serious non-
AIDS events

12 (3.9) 2 (0.5) 7.0 1.6-31.4 .01

Composite 21 (7.0) 6 (1.6) 4.2 1.7-10.4 .002

SMART naïve: OI or death 
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CIPRA HT001

Severe NEJM 2010, 363, 257
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CIPRA HT001

Severe NEJM 2010, 363, 257

Evidence favouring start at higher 
than 350 

• Randomised clinical trials – NONE 
• Cohort studies: 

– ART-CC

– NA ACCORD
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• 18 cohorts

• 21,247 patients

• Deferred vs 
immediate treatment 
at different CD4 strata

• Adjusted for lead 
times and unseen 
AIDS / death events 

When to start consortium;  Lancet 2009; 373; 1352-1363

When to start consortium;  Lancet 2009; 373; 1352-1363
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Kitahata, NEJM 2009; 
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NA-ACCORD absolute rates

• Crude rates of death in early therapy 
group: 
– 1.6% per year in 350-500

– 1.3% per year in >500

• So excess mortality due to deferral = 
– Approx additional 1.0% per year (at 350-500)

– Approx additional 1.2% per year (at > 500)

Interpretation? 

• One cohort suggests no advantage above 350 

• The other suggests about 1% survival 
advantage of treating above 350 

• Problem is cannot adjust for unknown 
confounders. 

• Data is supportive of a theoretical advantage, 
but this magnitude of advantage could easily be 
explained by errors inherent in the analyses 
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0.1 1 10

Serious Non-AIDS Outcomes in SMART

No. of Patients 
with  EventsEndpoints

Major CVD+, hepatic 

or renal disease 104 1.8 1.1

CVD+ 79 1.3 0.8

Relative Risk 
(95% CI)

Rate
DC VS

Renal (ESRD) 11 0.2 0.1

1.4Hepatic (Cirrhosis) 17 0.3 0.2

1.4

4.5

1.7

NADM++ 47 0.8 0.5

1.8

1.6

Favors DC Favors VS 

Other non-OD death 51 0.9 0.5

Any of the above 186 3.2 2.0

1.6

+ MI (clinical or silent), stroke, surgery for CAD
++ Except non-melanoma skin

NEJM 2006; 355:22838-96

Immune Activation and HIV 
Pathogenesis

• Activation may directly accelerate HIV 
progression (independent of CD4 loss)

__ __ T cell activation > medianT cell activation > median

------ T cell activation < median T cell activation < median 

Hazenberg, AIDS 2003
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SMART biomarkers (all-cause mortality)

Adjusted

Marker OR (4th/1st) p-value

Hs-CRP 2.8 0.03

Amyloid A 2.6 0.09

Amyloid P 1.1 0.84

IL-6 11.8 <0.0001

D-dimer 26.5 <0.0001

F1.2 1.2 0.66

*OR – per mean difference between 4 th and 1 st quartile

Kuller et al, CROI 2008

Similar associations found for CVD (fatal and non-f atal)

How does HIV increase 
Non-AIDS Disease Risk?

HIV+
Immune activation

inflammation 

coagulation activation

risk of 
events
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Summary of efficacy considerations

• Risk of AIDS/death modest at high CD4+ cell 
counts. 

• However, when add risk of serious non-AIDS 
morbidity/mortality and other effects of 
inflammatory processes, there may be 
substantial excess morbidity 

• Early ART is likely to decrease risk across a 
spectrum of disease pathogenesis pathways

• The cumulative beneficial impact of early ART is 
likely to be modest, but we could get a surprise 
when we look! 

Summary of safety considerations
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We need evidence to guide decisions 
on patient management

• Benefit of early HIV treatment on serious 
clinical events (AIDS & non-AIDS)

• Effect of early HIV treatment on:
– Adverse events

– Resistance 

– Adherence & regimen use

– Metabolic abnormalities

– Body composition

– HIV transmission

Evidence Needed to Guide Policy Makers

• All of above + 

• Cost effectiveness
– care for individuals

– Prevention of new infections

– (could be massively cost-saving)

• Feasibility 
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Why do we need RCT evidence?

Because of the potential for bias, modest -
but important - differences in clinical 
outcomes between early and deferred ART 
require large randomized trials to obtain 
reliable evidence.

Early vs deferred RCTs in progress

• SPARTAC 
• TEMPRANO
• HPTN 052
• START
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SPARTAC

• Treatment in primary infection
• N = 371 
• Randomised into one of three arms:

– a. Long Course combination Anti-Retroviral Therapy 
for 48 weeks 

– b. Short Course combination Anti-Retroviral Therapy 
for 12 weeks 

– c. No Anti-Retroviral Therapy 

• Started in 2004,completed recruitment in 2007
• Results in 2011 

TEMPRANO

• ANRS TEMPRANO study
– 1,650 patients 

– Planned end:  Aug 2013

– Randomization:  Early (>350) versus deferred 
(<350 cells/mm3) ART

– Primary question:  Does early ART reduce 
risk of AIDS, non-AIDS cancer and non-AIDS 
invasive bacterial diseases?
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HPTN-052

• HPTN 052 study
– 1,763 couples 

– Planned end:  2013

– Randomization:  Early (>350) versus deferred 
(<250 cells/mm3) ART

– Primary question:  Does early ART reduce 
risk of HIV transmission?

START

HIV-infected individuals who are ART-naïve with 
CD4+ count > 500 cells/mm3 (n=4000)

Early ART Group

Initiate ART immediately 
following randomization

Deferred ART Group

Defer ART until the CD4+ 
count declines to < 350 

cells/mm3 or
AIDS develops
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Primary endpoint (time to first event)
• AIDS* or death from AIDS

– Opportunistic events consistent with the 1993 CDC 
expanded surveillance definition, plus additional events.  
*Esophageal candidiasis and chronic Herpes simplex
counted only if they result in death

• Non-AIDS
– Cardiovascular disease (CVD)  (MI, angioplasty, CABG, 

stroke)
– Chronic end-stage renal disease (ESRD)  (initiation of 

dialysis, renal transplantation)
– Decompensated liver disease
– Non-AIDS defining cancers  (other than basal and 

squamous cell skin cancers)

• Death from any cause

Secondary endpoints (1)
• Individual components of composite primary 

endpoint

• Bacterial pneumonia

• Adverse events

• Hospitalization

• Quality of life

• Health care utilization and cost of care

• HIV transmission risk behavior

• HIV drug resistance
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Secondary endpoints (2)
• Pulmonary embolism or deep vein thrombosis

• New-onset diabetes mellitus

• Coronary artery disease requiring drug treatment

• Congestive heart failure

• Peripheral arterial disease

• Change in estimated GFR and development of 
proteinuria

• Blood pressure and blood lipids

• ECG abnormalities

• Use of BP- or lipid-lowering treatment or aspirin

START Sub-studies

• Genomics (NIAID)

• Neurology (NIMH, NINDS)

• Informed Consent (NIH Dept. of Bioethics)

• Arterial Elasticity (NHLBI)

• Pulmonary (NHLBI)

• Bone Mineral Density (NIAMS)
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Sample size for START
• 90% power and alpha = 0.05 (2-sided)
• Hypothesized risk reductions with early ART (compared to no ART) 

are:
– AIDS* = 43%
– Serious non-AIDS = 24% 
– Composite of AIDS* (20% of events) and non-AIDS (80% of 

events) = 28.8%
• Rate in deferred ART group for composite outcome = 2.8 per 100 

person years
• 4.5 years average follow-up
• Loss to follow-up rate of 2.7 per 100 person years, equivalent to 

15% cumulative lost to follow-up after 6 years
• Hypothesized hazard ratio after considering use of ART in the 

deferred arm and non-adherence in early ART arm = 0.71
• Target number of primary events = 370, of which 74 are fatal and 

non-fatal AIDS* and 296 are fatal and non-fatal non-AIDS events

Enrolment by Month 
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Enrolment, by Region (31-Mar-11)

Location
Open 
Sites

Enrolling 
Sites Enrollment

United States 27 25 177

Europe (+Israel) 52 52 587

South America 13 12 226

Australasia 8 7 100

Africa 3 3 98

Overall Total 103 99 1188

START 
Baseline Characteristics

*Data as of 22-Feb-2011
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Demographics 

Median Age (years, IQR) 37 [29, 44]

Gender (% female) 16

Race (%)

Asian 6

Black 17

Latino/Hispanic 12

White 62

Other 2

Mode of HIV infection 

Likely mode of HIV infection (%)

sexual contact with same sex 69

sexual contact with opposite sex 27

injection drug use 2

blood products 1

other/unknown 5

Time known to be HIV positive, 
years (median, IQR)

1 [0, 3]
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Age Distribution
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Other Baseline Data

Medical History

Hepatitis B (%) 2

Hepatitis C (%) 6

Quality of Life

Current health: 0-100 scale    
(median, IQR)

(0 = worst possible  100 = best possible)

85 [75, 90]
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Baseline CD4 Distribution
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Percent with Clinically Elevated 
Modifiable CVD Risk Factors, by Region
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Looking forward

• 137 new sites to open 
– 14 new countries

• Total 238 sites in 36 countries
• 1188 enrolled and 2812 to go
• Target: complete enrolment by end 2012

Is it time to change now? 

• Do we have enough evidence to really be 
sure? 

• Costs – can we afford it?
• Is it the most pressing thing to do in a 

resource-limited setting? 
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Costs

Mandalia, PLoS One, 2010. 
doi:10.1371/journal.pone.0015677

How many additional pts would start 
if guidelines changed to Rx all?

• 78% of those accessing care in UK in 2009 were 
on ART (HPA 2010 report)

• Remaining 22%
– Many are eligible with CD4 < 350 but not taking
– Some moribund and not started
– Very few with higher CD4 T-cell counts but not started 

(<< 10%)
– Of these many would not start even if recommended

• Impact on costs “limited”
– <10% increase 
– £60 million
– Can the NHS afford it?
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Is early ART the greatest priority 
for limited healthcare resources? 

HPA 2010 report 

Do we have enough evidence? 

• We cannot be certain of net clinical benefit 
….possibility of net harm (although small)

• We need to have unequivocal belief in need in 
order to try to convince patients

• We don’t know it’s cost effective (and may not 
be able to convince funders of the need for 
resources) 

• [Changing guidelines may make the trial harder 
to do] 

• [If there is a substantial clinical benefit we may 
not have to wait too long for results]
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Deciding when to treat

Viral load

CD4 count

1000

10000

1000 000

100 000

1000 9001000 800 700 600 500 400 300 200 100

When we decide to change 
direction…  


