Difficulties in assigning AIDS endpoints in clinical trials
in resource-limited settings: lessons from DART
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RESULTS

Background:
Stage 3/4 who criteria were designed to provide tools for HIV surveillance and staging of disease
severity in the pre-HAART era. In 2002, the WHO clinical staging criteria were adapted to define
clinical endpoints in the DART trial (2003-2008).

DELTA (Europe/Australia)
Accepted / Reported
(% accepted)
All events

1017/1100

(92%)

806/1021

(79%)

35/45

(88%)

25/34

(74%)

148/162

(91%)

29/64

(45%)

Toxoplasmosis

49/53

(92%)

13/56

(23%)

Cryptosporidia

49/46

(93%)

34/34

(100%)

Cryptococcosis

26/28

(93%)

158/180

(88%)

107/114

(94%)

9/12

(75%)

Herpes simplex, mucocutaneous

9/16

(56%)

52/63

(83%)

Herpes simplex, visceral

2/3

(67%)

5/9

(56%)

12/25

(84%)

0/1

(0%)

254/264

(96%)

284/311

(91%)

77/82

(94%)

0/2

(0%)

0/2

(0%)

HIV wasting

Methods:

PCP

DART was designed to compare clinical outcomes under two management strategies in Sub-Saharan
Africa. 3316 patients were recruited and followed for up to 6 years accruing 1021 reported WHO 4
events (excluding deaths) to December 2008. The protocol included definitive and presumptive
criteria defining each WHO 4 endpoint. Where specific diagnoses could not be allocated to reported
events, an independent endpoint review committee developed a “syndromic” categorisation
scheme, including “brain syndrome” and "lung syndrome". Syndromes were classified as severe
(severity comparable to WHO 4 events) or mild. We compared the rates of rejection of disease
endpoints in DART and the last large pre-HAART RCT (DELTA ), completed 12 years previously.

Results:

CMV

PML
Oesophageal candidiasis

To December 2008, at independent review, 215 (21%) reported events were rejected in DART as
not fulfilling the protocol criteria for trial endpoints, more than in DELTA. Lack of diagnostic
investigative capacity was a major challenge in ascertaining clinical endpoints. On review of the
rejected DART events it was possible to assign them into “syndromic” categorisations in 130/215
(60%) cases. In brain syndromes the lack of access to a CT scanner was the main reason for
rejection of the presumptive and almost certainly correct diagnosis of toxoplasmosis in 20/43(47%)
rejected events. In lung syndromes the lack of a typical chest X-ray with a documented response
to treatment for PCP lead to most rejections (17/35 (49%) rejected endpoints).

Conclusions:
Lack of diagnostic investigations is a challenge for clinical endpoint studies in resourcelimited settings. Adaptation of criteria to include a syndromic categorisation for severe
HIV-related events, and use of independent endpoint review committees, is recommended.

DART (Uganda/Zimbabwe)
Accepted / Reported
(% accepted )

MAI/MAC
Recurrent salmonella infection

0

Tuberculosis, extra-pulmonary

3/2

(67%)

150/198

(76%)

45/46

(96%)

15/17

(88%)

184/186

(99%)

32/33

(97%)

17/28

(61%)

0/5

(0%)

Lymphoma
KS
Encephalopathy

 A higher percentage of reported endpoints were rejected in resource-limited than
resource-rich studies.
• The main reasons for rejection were lack of investigations to confirm the diagnosis (see below),
e.g a typical CXR appearance, or failure to fulfil other criteria such as a response to anti-PCP
treatment when this did not occur
• In severely ill patients, lack of clinical response to therapy was also a major factor
• There was little doubt in the minds of the reviewers that the diagnoses were AIDS-related but a
failure to meet the criteria required meant that many of the events could not be confirmed as
definite or presumptive and thus had to be rejected

BACKGROUND

• This was mainly in “Lung syndrome” and “Brain syndrome”
— For “lung syndrome”, the criteria needed to define PCP included an appropriate clinical
presentation, a typical CXR together with appropriate response to treatment for PCP

DART was one of the first large randomised clinical trials of ART in Africa, comparing
management strategies in 3316 adults initiating first-line ART in Uganda/Zimbabwe2.

— In DELTA only 9% of PCP diagnoses were rejected vs. 55 % in DART

Participants were randomised into two arms; a Clinically Driven Monitoring (CDM) arm and
a Laboratory and Clinical Monitoring (LCM) arm. Enrolment occurred during 2003/4 and
follow-up was until December 2008.
A large number of endpoints were expected given the relatively advanced HIV disease in
those recruited, and thus a protocol to screen reported endpoints to detect those where
the diagnosis clearly fulfilled the definite/presumptive WHO criteria was devised.
All reported endpoints (WHO 4 events and deaths) were reviewed by the screening
committee (Peto, Palfreeman). Only those where the diagnosis was in doubt (not
meeting definite or presumptive WHO criteria), or where a drug cause was implicated
in a death, were referred to the full Endpoint Review Committee.
It rapidly became apparent that strict application of WHO criteria led to a large number
of events being rejected when it was clear to both the Endpoint Review Committee and
the clinicians caring for the patients that a clinical event of significance had occurred

— For “brain syndrome”, the CT scanner needed to verify a toxoplasmosis diagnosis was often
not available. The diagnosis then rested on a clinical response to treatment, which is not
always apparent in patients with severe disease, so the event could not be verified in 13/55
as presumptive although in many cases this was very likely and thus these patients were
classified as brain syndrome.
— In DELTA only 8% of toxoplasmosis diagnoses were rejected vs 77% in DART

There were 21 serious and 15 mild lung syndromes and 34 serious and 23 mild brain syndromes
In addition there were 17 other serious conditions of comparable severity to WHO 4 (see below)
Other comments:
• It was very rare for a definitive microbiological diagnosis to be made
• In patients with suspected meningitis, a clear-cut definitive diagnosis was easy to confirm from a
CRAG test if the cause was cryptococcal, with 88% accepted. The few that were rejected were
mostly where there was serological evidence of cyptococcal infection but no clinical evidence to
support a diagnosis.

• Sometimes the lack of appropriate investigational resources at the site or a lack of response to
treatment meant that the WHO 4 criteria were not met.

RESULTS – REJECTED EVENTS

• Sometimes classification is difficult because more than one WHO 4 diagnosis is equally possible.

Rejected endpoints in DART

OBJECTIVE

Site decided on a different diagnosis

215
12

(6%)

7

(3%)

Tests negative

14

(7%)

Too ill to respond

16

(7%)

Died before tests

16

(7%)

No tests done

76

(35%)

No response to treatment

To devise a set of reproducible reliable criteria to supplement
WHO 4 criteria to evaluate endpoints in clinical trials

Negative test, but poor sample

METHODS
• Reported endpoints were reviewed using a standardised form, blinded to randomised
arm, and classified using WHO criteria for stage 3 and 4 events (as modified in 20063).
Cause of death was determined using a standard form based on the CoDe4 system.

2

(1%)

Duration not to WHO 4 level

13

(6%)

Severity not at WHO 4 level

19

(9%)

Other plausible diagnosis

35

(16%)

5

(2%)

Other reasons

RESULTS - DART SYNDROMES

• 1021 WHO 4 events were reported by sites after enrolment and before 31 December 2008
(the cutoff for the primary analysis) to the Endpoint Review Committee
• 215 (21%) were rejected by the Endpoint Review Committee using standard WHO 4
criteria in the DART protocol.
We therefore developed a classification to capture these events and to document them
appropriately as “DART syndromes”. A DART syndrome is defined as an event in which:
 The clinical criteria of a WHO 4 presumptive event are met, but clinical details
available, including response to treatment and investigations, are unable to confirm or
refute the event.
Brain syndrome
Fulfils clinical criteria for at least one of the following
• Cerebral toxoplasmosis
• Cryptococcal meningitis
• TB meningitis
• PML
Mild brain syndrome: responds to outpatient treatment
only or to first line inpatient treatment with no
severe residual disability.
Severe brain syndrome: Fail to respond to first line
treatment or results in severe residual disability.
Lung syndrome
Fulfils clinical criteria for at least one of the following
• PCP
• Extra pulmonary TB
• Pulmonary KS
Mild lung syndrome: responds to out patient treatment
only or to first line inpatient treatment
Severe lung syndrome: Requires hospital admission and
did not respond to first line inpatient treatment.

Mouth Syndrome
Fulfils clinical criteria only for at least one of the
following
• Oesophageal candidiasis
• CMV oesophagitis
• HSV oesophagitis
Other syndromes
Fulfils clinical criteria only for at least one of the
following
• Extrapulmonary TB
• Disseminated KS
• Non-Hodgkins Lymphoma
• Malaria and other conditions - where HIV was
excluded as a cause or another unrelated diagnosis
became apparent over time

(100%)

Total
Rejected events

215

Adjudicated to be serious brain syndrome
Originally reported as:
PCP
toxoplasmosis
cryptococcosis
CMV
PML
tuberculosis, extra-pulmonary
lymphoma
encephalopathy
serious adverse event

34

Adjudicated to be serious lung syndrome
Originally reported as:
PCP
extra-pulmonary TB

21

Adjudicated to be other serious condition*

17

1
17
4
1
1
4
2
3
1

17
4

* abdominal, ano-genital, cardiac failure, chronic myeloid leukaemia, gastrointestinal bleed, heart syndrome of unknown origin, overwhelming sepsis,
pancreatic tumour, pelvic inflammatory disease, peritonitis, possible extra-pumonary TB, pyrexia of unknown origin, jaundics, vaginal herpes/ulcers
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DISCUSSION
Most HIV clinical trials published and presented in recent years have used surrogate markers
as endpoints. The change from using clinical to surrogate endpoints has been driven by the
reduction in events due to the effectiveness of therapy, and by the economy of scale and
cost given the timescales needed for clinical endpoint trials. The availability of effective
treatment and monitoring has also made it likely that treatment is modified or changed
before clinical events occur.
The vast majority of these studies have been in populations in resource-rich settings with
good access to antiretroviral drugs and to laboratory and radiological diagnostic facilities.
Most of the 32 million people in the world who are living with HIV do not have access either
to ART or to the laboratory measurements1 on which trials in resource-rich settings depend.
As treatment becomes increasingly available in resource-limited settings there is an
opportunity to undertake trials based on clinical outcomes to answer crucial strategic
questions about HIV management.

Endpoint Review Committees have often been used to independently evaluate outcomes in a
standardised manner, and are often blinded to treatment arm.
• This should mean they compare like with like across different populations, but the clinical
endpoints measured in trials may differ either due to variations in the geographical prevalence of
indicator diseases or due to difference in availability of investigations to detect them.

Here we present 2 different trials where the classified and defined clinical endpoints were
very similar, but where there were differences in access to confirmatory investigations. The
differences in rates may have been due to the different populations studied but may also
have been due to differences in availability of investigations to confirm clinical endpoints.
The dilemma for Endpoint Review Committees is: should they adhere strictly to standard
agreed criteria for judging clinical events and risk underestimating the number of events
due to lack of facilities in some sites, or should they adopt different standards of
evidence for different sites at the risk of over estimating progression of disease events?

CONCLUSION
The WHO clinical staging criteria were originally designed to provide tools for HIV surveillance and staging of disease severity in the pre-HAART era. Definitions were
sufficiently precise to avoid clinical events which could commonly occur in HIV uninfected immuno-competent individuals. The effect of this was not to include a
number of events which were probably but not definitively HIV-related.
Criteria for clinical endpoints in HIV trials need to be adapted beyond WHO staging, particularly to allow for limited access to laboratory diagnostic facilities
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