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Abstract

Objective: To identify a definition of presentation after clinical or immunological disease progression that will reliably identify an individual at high risk of mortality over the first 3 months after HIV diagnosis and that can be adopted as a basis for comparing over time and regions.

Design: An observational cohort study.

Methods: Individuals seen for the first time at a UK Collaborative HIV Cohort study clinic from 1996 to 2006 were identified. Two immunological (CD4 cell count < 200 cells/μl and CD4 cell count <50 cells/μl) and two clinical (AIDS and severe/moderate AIDS) criteria for presentation with advanced HIV disease were compared, as well as combinations of them. The predictive ability of each diagnosis for identifying individuals who died in the first 3 months after HIV diagnosis was assessed.

Results: Fifteen thousand seven hundred and seventy-four patients were included, of whom 1495 (9.5%), 4231 (26.8%), 1523 (9.7%) and 379 (2.4%) had a CD4 cell count below 50 cells/μl, CD4 cell count below 200 cells/μl, AIDS or severe/moderate AIDS at diagnosis; CD4 cell counts were unavailable for 2264 (14.4%) patients. Two hundred and six (1.3%) patients died within the first 3 months. Sensitivities of the individual criteria ranged from 18.0% (severe/moderate AIDS) to 50.5% (CD4 cell count < 200 cells/μl) with specificities ranging from 73.5% (CD4 < 200 cells/μl) to 97.8% (severe/moderate AIDS). Combinations of clinical and immunological criteria increased the sensitivity but decreased the specificity.

Conclusion: We propose that presentation with ‘advanced HIV disease’ is presentation with a CD4 cell count below 200 cells/μl or AIDS, whereas ‘late’ presentation is defined as presentation when the CD4 cell count is below that when treatment should be initiated (currently CD4 cell count < 350 cells/μl or AIDS).
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Introduction

A substantial proportion of individuals infected with HIV have experienced significant immunodeficiency or disease progression before they are diagnosed [1]. Such individuals have a poor clinical prognosis [2,3] and may experience worse immunological, virological or both responses when they start HAART [4,5]. Earlier diagnosis of those infected with HIV may, therefore, lead to further reductions in morbidity and mortality, as well as a possible impact on onward transmission of HIV.

Globally, the majority of patients who initiate HAART do so at CD4 cell counts lower than recommended by current treatment guidelines [6], largely due to delayed diagnosis. At a European level, it has been estimated that anywhere between 10 and 45% of those diagnosed with HIV are diagnosed ‘late’ [3,7–11]. However, the definition of ‘late’ varies considerably from study to study, hampering attempts to make comparisons.

In the developed world where initiation of ART is recommended at a CD4 cell count below 350 cells/μl, it can reasonably be argued that presentation with a CD4 cell count below this, resulting in a delay in treatment initiation, is too late. However, people presenting with a CD4 cell count in the 300–350 cells/μl range, for example, are only moderately immunosuppressed and, if they remain untreated, do not have a high short-term risk of HIV-related death (<0.05% per year [12]), so there is a clear need for a definition which captures presentation at a stage when there is a substantial risk of death. We refer to this as presentation with ‘advanced HIV disease’. Definitions which have attempted to capture this have included use of CD4 cell count thresholds of 200 and 50 cells/μl [3,7,11,13] and/or whether there is presence of a clinical AIDS event, either at the time of diagnosis or within a short period after HIV diagnosis [14,15]. The aim of this study was to investigate the use of several common definitions of presentation with advanced HIV disease (which many have previously referred to as late presentation) with the aim of identifying a definition that can reliably identify a high proportion of individuals who will die shortly after HIV diagnosis.
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Patients and methods

The UK Collaborative HIV Cohort (CHIC) study is a collaboration of some of the largest HIV clinics in the UK [16]. Participating centres provide routinely collected data on all patients aged at least 16 years attending for care since 1996. The data collected includes demographic information, AIDS events, deaths, antiretroviral use, CD4 cell counts and HIV RNA levels; the current dataset includes information on 29 055 patients seen at 11 clinical centres up to the end of 2006. To ensure complete ascertainment of deaths even among patients lost to follow-up, UK CHIC data are linked anonymously to information from national UK death registers.

We identified all individuals who were seen for the first time at a participating clinic from 1 January 1996 to 31 December 2006. Individuals were excluded if there was any evidence of an earlier HIV diagnosis at another centre or if their first CD4 cell count was measured more than 1 year after HIV diagnosis. We compared two immunological (CD4 cell count < 200 cells/μl, CD4 cell count < 50 cells/μl) and two clinical (AIDS or severe/moderate AIDS at or within a month of HIV diagnosis) definitions of presentation with severe immunodeficiency and combinations of these. As our aim was to mimic analyses that are commonly presented in the literature, for all definitions that included immunological criteria, patients with missing CD4 cell counts were assumed not to have a count below the threshold of interest. AIDS events were classified as mild, moderate or serious as described by Mocroft et al. [17]. The predictive ability [described by the sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV)] of each definition for identifying individuals who died in the first 3 months after HIV diagnosis was assessed. Of note, 5103 (32.4%) of included patients did start antiretroviral treatment in the first 3 months after diagnosis, but these analyses ignored the use of HAART, as our aim was to identify patients at high risk of death regardless of treatment uptake or response.
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Results

A total of 15 774 patients were included (Table 1). These patients were followed in the UK CHIC study for a median (interquartile range) of 2.6 (0.7–5.4) years. Overall, 1495 (9.5%) of patients had a CD4 cell count below 50 cells/μl at diagnosis, with a further 2736 (17.3%) having a CD4 cell count from 50 to 199 cells/μl [giving 4231 (26.8%) with a CD4 cell count < 200 cells/μl]. Of note, CD4 cell counts at diagnosis were unavailable for 14.4% patients. A total of 1523 (9.7%) patients had AIDS at diagnosis, with 379 (2.4%) of these patients having severe or moderate AIDS. There was substantial overlap with the different criteria; for example, out of the 1523 patients with AIDS at diagnosis, 662 (43.4%) had a CD4 cell count below 50 cells/μl and 1185 (77.8%) had a CD4 count below 200 cells/μl. Similarly, of the 379 patients with severe/moderate AIDS, 174 (45.9%) and 299 (78.9%) had CD4 cell counts that were below 50 cells/μl or below 200 cells/μl, respectively.

[image: Table 1]Table 1. Characteristics of patients included in analysis; entries are n (%) unless otherwise stated.



Two hundred and six (1.3%) patients died in the first 3 months after diagnosis (with a further 23 patients experiencing a new serious AIDS event), 104 (2.5%), 67 (4.5%), 89 (5.8%) and 37 (9.8%) of those with a CD4 cell count below 200 cells/μl, a CD4 cell count below 50 cells/μl, AIDS or severe/moderate AIDS, respectively (Table 2, PPV). Importantly, 92 (44.7%) patients who died did not have a CD4 measurement prior to death, resulting in low sensitivities for definitions based on immunological criteria of 32.5% (CD4 cell count < 50 cells/μl) and 50.5% (CD4 cell count < 200 cells/μl). Definitions based on clinical criteria were not greatly better (AIDS, 43.2%; severe/moderate AIDS, 18.0%). As expected, given the low prevalence of clinical progression, PPVs were very low (2.5–9.8%) and NPVs were very high (all around 99%).

[image: Table 2]Table 2. Predictive ability of several commonly used definitions of late presentation for death in the first 3 months after HIV diagnosis (where immunological and clinical criteria are used, a patient is defined as a late presenter if either criterion is met).



Definitions based on combinations of clinical and immunological criteria which classified patients as late presenters if either of the criteria were met, generally resulted in increased sensitivity than definitions based on each criterion alone, but reduced specificity. Sensitivity analyses, in which we considered clinical progression (death or a new serious AIDS event) in the first 3 months, reached similar conclusions (data not shown).
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Discussion

A common definition of late presentation would be advantageous for several reasons. First, such a definition would facilitate cross-country comparisons and would allow an ecological assessment of the potential impact of different public health interventions to encourage earlier HIV diagnosis. Second, a common definition would allow studies to identify risk factors for late presentation in a common way, and thus identify whether risk factors vary in different settings. Finally, a common definition would simplify analyses that monitor changes in the rate of late presentation over time.

Most studies of late presentation have focussed on people in a state where there is high risk of clinical progression and death. In almost all cases, this has led to definitions of late presentation which represent a much more advanced stage of infection than that at which initiation of ART is generally recommended. We recommend that the designation ‘late’ is reserved for presentation beyond the time that treatment is indicated, and thus propose that a late presenter is defined as any individual who presents with a CD4 cell count below 350 cells/μl or with a clinical AIDS event at, or within a month after, HIV diagnosis. However, in addition to this, there remains a need for a common definition which captures presentation at a time when the risk of death is substantial. Given our findings, we propose that any individual who presents with either a CD4 cell count below 200 cells/μl or a clinical AIDS event is defined as presenting with advanced HIV disease. The two definitions are complementary, address different needs and should be quoted when appropriate. Clearly, to apply either of these two definitions, studies and surveillance operations will be required to collect two pieces of information at the time of diagnosis: the CD4 cell count of the patient and whether an AIDS-defining event was present.

The choice of definition has a major impact on the proportion of individuals who are identified as presenting with advanced HIV disease. We compared several potential definitions for this, with the proportion of newly diagnosed individuals who are identified as such ranging from 2.4%, when the definition is based on the presence of a severe or moderate AIDS event, to 29.0% when a definition is based on the combination of an AIDS event and a CD4 cell count below 200 cells/μl. We found that in some situations, a definition that is based on immunological criteria alone may fail to identify all patients at highest mortality risk, simply because these patients may present and die without having a CD4 cell count measured. As the majority of these patients present with very advanced clinical disease consistent with an extremely low CD4 cell count, exclusion of such patients would lead to an underestimate of the proportion of patients who present late and a biased assessment of the association with mortality risk. More often, studies tend to include these patients in the denominator of any calculations but make the assumption that in the absence of a measured low CD4 cell count, these patients have counts that are not below the threshold of interest. We have tried to mimic this situation in our analyses. From a clinical perspective, there is a need to diagnose as many individuals with advanced HIV disease as possible so that appropriate care can be provided rapidly. Thus, a definition which has a high sensitivity is believed to be more appropriate in this setting. However, high sensitivity is often achieved at the expense of high specificity; the specificity for the proposed definition, though reasonably high (72%), was lower than that for definitions based on immunological or clinical criterion alone.

For our analyses, we have focused on clinical events that occur over the first 3 months after diagnosis. This timepoint was chosen to ensure that the outcome reflected the health status of the individual at the time of diagnosis, rather than capturing the effect of any treatment or management decisions that were made subsequently. Mortality risk is highest in the first 3 months after diagnosis; thereafter, deaths that occur generally reflect failures in patient care, poor adherence to HAART or both.

It should be noted that although the UK CHIC study is generally representative of patients seen for HIV care in the UK, our results may not necessarily be generalizable to all settings and, as such, validation of our findings in other studies would be desirable.
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Year of diagnosis
1996/1997
1998/1999
2000/2001
2002/2003
2004-2006
CD4 cell count at diagnosis (cells/ul)
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With AIDS at diagnosis
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<50
50-199
>200
Not known

15774 (100.0)
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n (%) of patients identitied  Sensitivity  Specificity PPV NPV
Definition/criteria as late presenters (%) (%) (%) (%)
Immunological® Clinical
CD4 cell count <200 cells/pl None 4231 (26.8) 50.5 73:5 2.5 9oL,
CD#4 cell count <50 cells/pl None 1495 (9.5) 32:5 90.8 4.5 99.0
None AIDS 1523 (9.7) 43.2 90.8 5.8 99.2
None Severe or moderate AIDS 379 2.4) 18.0 97.8 9.8 98.9
CD4 cell count < 200 cells/pl AIDS 4569 (29.0) 68.0 71.6 B 99.4
CD#4 cell count <50 cells/pl AIDS 2356 (14.9) 56.3 85.6 4.9 99.3
CD4 cell count <200 cells/u Severe or moderate AIDS 4311 (27.3) 58.7 731 2.8 99.3
CD4 cell count < 50 cells/pl Severe or moderate AIDS 1700 (10.8) 43.7 89.7 5.3 99.2

NPV, negative predictive value; PPV, positive predictive value.
*For all definitions that included immunological criteria, patients with missing CD4 cell counts were assumed not to have a CD4 cell count below

the threshold of interest





