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Acknowledgements and data sources

• Focus on routine clinical monitoring of 
programmes
– Does not cover models of care, or health system 

issues for which there are many lessons
• Individual cohorts

– Khayelitsha, Gugulethu 
• Western Cape provincial programme
• Free state provincial programme
• Inter-regional comparisons

– Egger, CROI 2007
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Outline

• What is the benefit?
• How do we make sense of early on-

programme mortality?
• How well is the service being delivered?
• What have we learnt to inform programme 

design?
– First-line regimens
– Loss to follow-up
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What is the benefit?
Natural history after CD4 count < 200 or AIDS cells/µl

Post et al, QJM 1996: 20% of those 
with CD4 < 50 cells/µl survived at 24 
months

Cleary* combined these to estimate

Average: 2.9 years
Median: Less than 2 years

* Cost Effectiveness and Resource Allocation 2007

Badri et al. AIDS 2004
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What is the benefit?
5-year outcomes of adult patients starting ART in Khayelitsha
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Number in care 3373 2392 1067 384 169 34
Deaths 290 44 14 5 2

Lost to follow-up 365d 66 18 5 0 0
Lost to follow-up 90d 133 83 17 3 2
Percentage dying 8.9% 11.2% 13.0% 14.9% 16.9%

95% confidence interval (8.0 - 9.9) (10.1 - 12.4) (11.6 - 14.6) (12.8 - 17.4) (13.6 - 21.0)
Percentage lost to care1 10.8% 14.0% 16.6% 18.4% 20.3%

95% confidence interval (9.8 - 11.9) (12.8 - 15.4) (14.9 - 18.4) (16.2 - 20.9) (16.9 - 24.3)
Percentage lost to care2 12.8% 19.2% 22.8% 25.4% 28.2%

95% confidence interval (11.7 - 14.0) (17.7 - 20.8) (20.9 - 24.8) (22.9 - 28.1) (24.5 - 32.3)
1: Definition of lost to follow-up is 365 days; 2: Definition of lost to follow-up is 90d

Died or lost for >=90d

Died or lost for >=365d

Died

Van Cutsem. CROI 2007
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Total children starting ART 1709 1216 770 371 72 51 35
Started before 30/06/2005 31/12/2004 30/06/2004 31/12/2003 30/06/2003 31/12/2002

Deaths since start - n(%) 84 (7.4) 68 (9.8) 32 (9.3) 4 (5.7) 4 (8.2) 4 (11.8)
Lost to follow-up since start - n(%) 22 (1.9) 23 (3.3) 19 (5.5) 4 (5.7) 3 (6.1) 2 (5.9)

Transfers out since start - n(%) 84 (7.4) 77 (11.1) 27 (7.8) 2 (2.9) 2 (4.1) 1 (2.9)
Remaining in care (absolute) 90.6 86.9 85.2 88.6 85.7 82.4

(95% CI) (88.8 - 92.3) (84.1 - 89.3) (81.0 - 88.8) (78.7 - 94.9) (72.8 - 94.1) (65.5 - 93.2)
Remaining in care (cumulative) 90.9 88.5 84.8 83.5 81.5 81.5

(95% CI) (89.3 - 92.4) (86.5 - 90.2) (81.9 - 87.2) (79.4 - 86.8) (75.7 - 86.1) (75.7 - 86.1)

50%

55%

60%

65%

70%

75%

80%

85%

90%

95%

100%

0 6 12 18 24 30 36

Duration on ART in months

P
ro

po
rti

on
 re

m
ai

ni
ng

 in
 c

ar
e

Absolute Cumulative

What is the benefit?
4-year outcomes of paediatric patients starting ART in the Western Cape

Cloete. 3rd South African AIDS Conference 2007
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What is the benefit?
Pre-ART mortality completely overwhelms on-ART outcomes

Gugulethu cohort

Morality 
Pre-ART: 33/100 py
Early ART: 19/100py
Late ART 3/100py

87% of patients who died 
never received ART

Fairall, Bachmann et al, Archives of Internal Medicine, in press

46% of patients who died 
never received ART

Free State programme survival

Lawn et al, 2006; CID 43:770–6
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• Compared to natural history, substantial benefit: 
– 7 out of 10 adults and 8 out of 10 children who started 

ART are still in care at 5 and 3 years respectively

• Majority of deaths in patients known to the 
services occur prior to starting ART
– Never let it be said that the demand for ART is not 

there

• Nevertheless, early evidence of population-level 
impact
– Laubsher R, Bradshaw D, Bourne D, Dorrington R. 

Rapid Surveillance Of AIDS Mortality In South Africa 
(437). 3rd South African AIDS Conference 2007.

What is the benefit?
Summary
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Months after start of ART
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Understanding early mortality on ART
Comparing African cohorts with Europe and North America

Egger, CROI 2007
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Understanding early mortality on ART
Relative rates by duration on ART comparing regions

Adjusted for:
Age, sex, CD4 count,
clinical stage at baseline

Reference
(industrialized countries)

Months from starting ART
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Lancet 2006; 367: 817–24

Egger, CROI 2007
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Europe & North America

Encephalopathy
Wasting

Other mycobacterial disease
Pneumocystis pneumonia

CMV disease
Kaposi‘s sarcoma

TB (pulmonary / extrap.)

Incidence rate (cases / 1000 pyrs) 
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Oesophagial candidiasis

Sub-Saharan Africa

Bacterial pneumonia, recurrent
Toxoplasmosis of the brain

Oesophagial candidiasis

Cryptococcal meningits
Herpes simplex disease
TB (pulmonary / extrap.)

Pneumocystis pneumonia

Kaposi‘s sarcoma

ART
Cohort Collaboration

Arch Intern Med. 2005;165:416-423

Understanding early mortality on ART
Comparing co-morbidity burden between regions

Egger, CROI 2007
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Understanding early mortality on ART
Differing access to care as an explanation for differences in early mortality

Sub-Saharan Africa

Year

1994 1996 1998 2000 2002 2004 2006

C
D

4 
ce

ll
co

un
ta

t s
ta

rt 
of

 A
R

T

0

50

100

150

200

250

300

350

Europe & North America

MSM
HET
IDU

Egger, CROI 2007



4

PACT Conference, Johannesburg 2007    13

Figure: CD4 count at ART initiation in stage IV, by year and cohort
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Understanding early mortality on ART
Changing meaning of clinical parameters as access improves

Boulle. 3rd South African AIDS Conference 2007
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Understanding early mortality on ART
Declining early mortality in the Western Cape 

n 80 248 524 4041 7694
CD4 < 50 cells/µl 51.3% 50.4% 36.8% 24.4% 19.7%

95% CI (39.8 - 62.6) (44.0 - 56.8) (32.7 - 41.1) (23.1 - 25.8) (18.8 - 20.6)

Mortality 13.1% 11.1% 8.9% 6.1% 6.3%
95% CI (6.7 - 22.2) (7.6 - 15.3) (6.7 - 11.6) (5.5 - 6.9) (5.6 - 7.1)

Loss to follow-up 0.0% 0.4% 1.8% 3.9% 4.3%
95% CI (0.0 - 4.3) (0.0 - 2.0) (0.9 - 3.3) (3.4 - 4.5) (3.7 - 5.0)
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How well is the service being delivered?
Laboratory outcomes by duration on ART – Western Cape 

Second-line:       3.5% 17.9%9.7%
(1.3% overall)

Cloete. 3rd South African AIDS Conference 2007
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How well is the service being delivered?
Time to rebound no worse than Switzerland 

Months after first viral load <500 copies/ml
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How well is the service being delivered?
Delays in starting patients on second-line
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1729 1521 908 513 308 194 123 11.2 (7.9-15.8)1729 1521 908 513 308 194 123 11.2 (7.9-15.8)
n

Changed by 36 months 
(%, 95% CI)

Boulle. CROI 2006
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Informing programme design
Tolerability of first-line regimens 

Antiviral Therapy 12:753–760
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Informing programme design
Stavudine adverse events

Antiviral Therapy 12:753–760
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Informing programme design
Risk factors for stavudine-related adverse events

Antiviral Therapy 12:753–760
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Losses to follow-up
Opposite trends across 2 large regional cohorts
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Summary

• Substantial benefit demonstrated for those accessing ART 
programmes

• Lack of access a key contributor to ongoing HIV-related 
mortality

• Pre-ART mortality is substantial even in patients enrolled in 
care

• High early mortality compared to rich countries due to 
combination of disease burden and lack of access

• Virological outcomes are good for those retained in care. The 
clinical impact of delays in starting second-line therapy is 
unknown.

• Identifiable risk factors for most pressing adverse-events can 
inform clinical practice with existing drug regimens

• Retention in care should be the ultimate goal – evidence of 
programme saturation with increasing loss to follow-up as 
scale-up has progressed
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