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Abstract:

This paper interrogates the official algorithms used in detection of the human immunodeficiency virus (HIV). Case definitions of the Acquired Immunodeficiency Syndrome (AIDS) cite test methodologies licensed since 1985 for screening purposes and derived from laboratory identification of HIV. Two common (yet surrogate) methodologies are the enzyme-linked immunosorbent assay (ELISA) and the Western blot (WB), both used for screening human populations. Test manufacturers publicise the interpretative flexibility of these tests, which may produce false or indeterminate results, given laboratory identification of HIV is cited as problematic, time-intensive and as using surrogate techniques. Globally, public health officials publish differing algorithms for testing of human subjects. Using Bijker’s, Foucault’s and Wynne’s analyses, the paper shows how these algorithms (whilst aiming to balance test specificity/sensitivity), are based on perceptions of ‘risk’ of exposure determined during pre-test dialogue: how the test subject is positioned as ‘high’/‘low’ risk and within a hierarchy of exposure categories. The interpretation of indeterminate results is problematic given the possibility of false results, which are ruled out by estimating the risk of exposure (‘window period’) and the seroprevalence in the population of the test subject. It is argued that the interpretation of the test ‘result’ is not wholly ‘objective’ or laboratory-determined, as it relies as much upon the classification of the test subject as being ‘at risk’ during pre-test dialogue as it does upon the “epidemo logic” of the ELISA or WB. Using data from tested subjects and published accounts/texts, the paper deconstructs the classification of ‘risk’ embodied by official test algorithms and analyses how the ambiguity/uncertainty characteristic of antibody-test methodologies have sociological implications for self-identity and social movements. (269 words).

Introduction

This paper analyses several aspects of the epistemology of the algorithms advocated by health authorities for clinical diagnosis of the human immunodeficiency virus (HIV). 

In the first part of the paper, connections are critically explored between the laboratory identification of HIV and the clinic-based risk assessment and risk categorisation of the individual. It is shown how clinical categorisation of risk category may affect the interpretation of the signal from the biochemical reaction in the laboratory test, so directly influencing clinical diagnosis. 

In the second part of the paper, data from tested subjects, published accounts and other texts will be used to analyse how the classification of ‘risk’ embodied by official HIV test algorithms embodies ambiguity and uncertainty characteristic of all medical screening methodologies. The sociological implications of this are explored in relation to self-identity, social movements and the critical public engagement with AIDS science and technology that has been politically stigmatised by the term ‘AIDS dissidence’. I will argue that what has been labelled ‘dissidence’ by official health authorities covers a range of valid concerns about AIDS biotechnology 

By ‘algorithm’ I mean the sequence of procedures advocated in laboratory identification of HIV antibodies from a blood sample, that combine with a ‘risk assessment’ of an individual in a clinic-based setting based on sexual disclosures and/or a professionals’ deductions over ‘risk’ and ‘risk’ categorization. Together these procedures contribute towards the formulation of a diagnosis imparted to the individual by a qualified physician. By ‘black box’, I mean the manner whereby the uncertainties, contingencies and controversies underpinning these algorithms are removed from view and public interrogation
.

Since 1985, official health authorities, like the UK Communicable Disease Surveillance Centre at Colindale, have advised on test algorithms. These algorithms combine laboratory-based biochemical tests, or assays, that aim to identify what is thought to be HIV antibodies, to clinical risk assessments for identifying exposure risk and placing individuals in ‘risk’ categories. Laboratory-based assays have been licensed in the form of commercially available test-kits since 1985 by the Medical Devices Agency. The aim was to ensure the safety of  blood transfusions and they were developed from the early 1980’s biochemical laboratory procedures that first identified HIV (then known as HTLV-III)
. 

Globally, the two commonly used laboratory tests are the Enzyme-Linked Immunosorbent Assay (ELISA) and the Western Blot (WB). The ELISA and WB are surrogate technologies that aim to detect, not the genome of HIV, but antibodies to proteins which epidemiological studies suggest appear in the blood of those with AIDS-related illnesses and which may react with an assortment of genetically engineered antibody test-kit monoclonal proteins thought of as unique to HIV.
,
,
 

Since the start of the AIDS era, the Communicable Disease Surveillance Centre (CDSC) at Colindale (now part of the Health Protection Agency) has published algorithms for HIV antibody-testing. These advocate the use of a combination of sensitive and specific ELISA test-kits scientifically evaluated by the CDSC. In one of the earliest British publications on this topic in 1986, Phillip Mortimer, Head of the Virus Reference Laboratory at CDSC, described the CDSC’s quality monitoring of the then available commercial test-kits coming onto the market. Mortimer talks of that which “..exemplifies what we are looking for in an effective test..”, namely: 

“[in] Figure 5.1..the blood donor group are all segregated on the left, whereas many individuals in the high-risk groups give a strong signal in the test, representing a positive result, and lie on the right side of the histogram. Between these two zones is a wide area in which no specimen from any group gives a signal. There is thus very good discrimination between a population of positive specimens and a population made up of negative specimens.” 

Later Mortimer on admits that the blood donors are “all presumed to be seronegative”, thus in 1986 what exemplified a good test was its ability to discern, not populations of positive specimens, but populations of presumptive risk. In this histogram, false positives are shown, so revealing how the technology itself embodies caveats over false-positivity, testing positive on those having diseases “..which might give false positive results on [HIV] assays”. Mortimer then goes on to contradict his admission of other diseases giving false-positive results by stating that “..some sera give anomalous and false positive results in many commercial assays. There are several reasons for this, but basically they all involve abuse of the specimen”. Yet, these reasons are not described but it was already then known that these tests produce ‘biologically false-positive’ and ‘indeterminate’ or ‘seroequivocal’ results. Test manufacturers have always publicised this sort of interpretative flexibility, acknowledging that laboratory identification of HIV is problematic, time-intensive and relies solely on surrogate techniques. For example, in the package insert in one of the Abbott Laboratories (1997) test-kit, it clearly states: 

“..ELISA was designed to be extremely sensitive. As a result, non-specific reactions may be seen in samples from some people who, due to prior pregnancy, blood transfusion, or other exposures, have antibodies to the human cells or media in which the HIV-1 is grown for manufacture of the ELISA..in most settings it is appropriate to investigate repeatably reactive specimens by additional more specific or supplemental tests.” 

The Western blot test is considered by most health authorities to be the most specific test of the presence of HIV antibodies. Yet Organon Teknika Corporation, maker’s of Western blot kits, state in their package insert:

“..since reactivity of any degree with any virus-specific proteins present on the test strip results is an Indeterminate result, all samples interpreted as Indeterminate should be repeated using the original specimen. In addition, individuals with Indeterminate results should be followed up for six months.” 

These methods do not use the virus itself as a 'gold standard' for the test “..a method, procedure or measurement that is widely accepted as being the best available..” 
, a “..criterion taken as sufficient evidence that e.g. disease is present and against which other tests can be measured” 
. In relation to this, leading U.S. virologist Blattner states: 

“..one difficulty in assessing the specificity and the sensitivity of human retrovirus assays [cf. HIV tests] is the absence of a final gold standard. In the absence of final gold standards for HIV-1, the true sensitivity and specificity for detection of viral antibodies remains imprecise”
. 

The following statement, and similarly worded statements, by test manufacturers are found in U.S. published antibody-test package inserts:

“At present there is no recognised standard for establishing the presence or absence of antibodies to HIV-1 and HIV-2 in human blood”

Thus, the actual sensitivity
 and specificity
 of such tests are known to be unknown, and the identification of HIV is cited by many virology textbooks and virologists as being problematic, time-intensive and is undertaken through surrogate means
. Mortimer’s statements have also indicated that by the term ‘isolation’ is meant ‘identifying’ Reverse Transcriptase, an enzyme thought to be characteristic of HIV
. Mortimer further states that current diagnosis of HIV is known to be: 

“..based almost entirely on detection of antibodies to HIV, but there can be misleading cross-reactions between HIV-1 antigens and antibodies formed against other antigens, and these may lead to false-positive reactions. Thus, it may be impossible to relate an antibody response specifically to HIV-1 infection..”
. 

In the manufacturers caveats in the most specific test kits, Western blot, it is stated that: “.. persons who have had no known exposure to HIV-1, produce reactive results in the screening test for still unknown reasons..it is recommended additional testing be performed..”; a positive WB result “..may indicate infection with the HIV-1 virus..” (emphasis added)
.

Thus as the package inserts show, abuse of the specimen is not the only reason for false positive results and such are inherent within the technology itself. It is a form of ‘black- boxing’ of the technology, whose multiple caveats are published by test manufacturers, perhaps for reasons of litigation. 

Later on in the 1986 publication, Mortimer moves onto to describe what would become the basis of the test algorithms used today in England and Wales:

“Table 5 shows how the confirmatory procedure operates. A primary test is carried out in a hospital laboratory or in a transfusion laboratory and, if a positive result is obtained, our advice is that it should be checked from another specimen. We advise both that the test is repeated and also that the specimen is referred to one of the confirmatory laboratories. If, on the other hand, a negative initial result is obtained, we ask a number of questions. First, is it an expected and entirely negative signal? If so, it seems reasonable to report a negative result. If, on the other hand, it gives a borderline result coming fairly close to the cut-off point in the assay, or if the result is not the one that might be expected, the procedure for a positive result should be followed.” (Mortimer 1986 p.47)

This sort of presumptive discourse, at the start of the AIDS era, may cast doubt on the ‘objectivity’ of the laboratory test: if its something that can be expected and the laboratory signal is contrary to that which is expected, the sample goes back for re-testing (“the procedure for a positive result”): it is thus operator dependent. During this whole 1986 chapter there is no discussion of how risk is assessed in the clinic. This omission, and the collapse of notions of ‘risk behaviour’ into ‘risk category’ together with explicit statements on ‘presumptive risk’ that underpin the test algorithm, are all features of this early discourse.

In the England and Wales this sort of algorithm uses ELISA only, replacing the ELISA plus confirmatory Western blot methodology advocated in the United States and Scotland
. 

This test algorithm was later re-worked (see Figure 03) and re-published. The later algorithms shows expert risk assessment of the subject donating the blood sample as well as a balance of the sensitivity and specificity of the available assays. It uses the (‘objective’) optical density (OD) in the sample together with an assessment about whether the sample is from a ‘high’ or ‘low’ risk source (see the box figure 03 labelled “OD/CO<2” and the following two options in the decision tree - ‘low risk’ and ‘high risk’). What is explicit in this algorithm is that if the blood sample is perceived of as being from a ‘high risk’ category, this blood sample (which may give the same optical density reactivity as a ‘low’ risk sample) is reported as “Seek Follow Up Sample”, and according to the published decision tree (see Figure 03), another blood sample is sought for retesting. Thus, the same laboratory reading means something different in context of the perception of risk posed by the subject. According to this published algorithm (see Figure 03) if it is perceived the blood is from a ‘low risk’ sample (even with the same OD reactivity) it exits the algorithm with a negative laboratory report, whereas in the case of a ‘high risk’ individual there is a lingering suspicion of positivity so appearing to erode the concept of the laboratory-based test being ‘objective’. 

The blood samples that test positive are re-tested (using a freshly drawn sample) with the same test methodology and with differing commercially available test-kits, in order to confirm a ‘positive’ a 'true positive'. In this way the same test methodologies are used as their own controls and as a means of confirming the initial findings. There is no independent measurement of the specified outcome variable, HIV. Negative results are not routinely re-tested or referred for confirmatory testing in all parts of the world. This further adds to regional variation in definitive diagnosis
.Globally, public health officials publish differing algorithms for testing of human subjects. 

Using Bijker’s, Foucault’s and Wynne’s analyses, the paper shows how these algorithms (whilst aiming to balance test specificity/sensitivity),. 

The interpretation of indeterminate results is problematic given the possibility of false results, which are ruled out by estimating the risk of exposure (‘window period’) and the seroprevalence in the population of the test subject. 

It is argued that the interpretation of the test ‘result’ is not wholly ‘objective’ or laboratory-determined, as it relies as much upon the classification of the test subject as being ‘at risk’ during pre-test dialogue as it does upon the “epidemo logic” of the ELISA or WB. 
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