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Grounds for Comparison 
Biology and Human Experiments 

A belief in the universality of biology does not make all bodies the same; rather, it establishes a 
set of agreed-upon rules about how the human body is assumed to work, and it establishes 
hypothetical equivalences between them. Human biology becomes, then, what we call a 'stand­ 
ard: a yardstick that can be used to measure difference in terms of variation from a norm, and 
in this way bodies are made commensurable. The previous chapter explored how biological 
standards were used for intervening in epidemics, maternity and famines, spawning a global 
biomedical enterprise that was borne, initially, on the tide of colonial efforts to improve health 
in distant lands and, subsequently, by means of humanitarian campaigns. Use of a biological 
standard makes possible structured and rigorous comparisons of bodies, both human and non­ 
human, a practice that has become the cornerstone of biomedical knowledge. The apotheosis 
of biological equivalence and the comparative, scientific enterprise is experimental medicine, 
epitomized in the randomized clinical trial. 
In this chapter, we examine how scientific biomedicine emerged from practices of compari­ 

son made possible by assumptions of biological equivalence. Anthropologists are increasingly 
involved in biomedical research, particularly as clinical trials have become both globalized and 
are, quite often, greeted with suspicion and even outright resistance. This growing body of 
ethnographic evidence reveals unintended consequences and troubling implications associ­ 
ated with this experimental enterprise. We focus specifically on how clinical trials have been 
contested at local sites, and show how they are deeply embedded in social relations that under­ 
mine epistemological claims of 'objectivity'. Furthermore, such trials are woefully ill equipped 
to recognize, much less address, glaring political and social inequalities in the incidence of 
disease and illness in any given population because biologically standardized groups are 
enrolled as subjects, and attention is narrowly focused on outcomes within the duration of the 
clinical trial alone, thereby bracketing out how social inequalities both produce and modify 
biological responses to biomedical interventions. 

The Laboratory as the Site of Comparison 

The rise of the 'experiment' in biomedicine is associated with the objectification of nature, and 
hence of the body, that emerged gradually after the Enlightenment. Internal pathology began 
to be made visible when autopsies became routine, and by the nineteenth century a systematic 
approach to the investigation and naming of diseases based on autopsy findings was in place. 
This approach, a nosology of disease, was complemented by use of quantitative methods to 
study the distribution of illness in the clinic that, as we will see, was increasingly applied to 
entire populations beyond the clinic. 
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Claude Bernard's Introduction to Experimental Medicine, published in 1865, is recognized as 
having made a major contribution to initiating the era of modern experimental medicine. An 
assumption that much can be learnt about the structure and function of human bodies from 
research using animals has a very long history but Bernard went further, and argued for the 
application of scientific methods to the understanding of disease by carrying out experiments 
on animals in the laboratory. These experiments were designed to discern the chemical pro­ 
cesses that maintain health in all living bodies, and to establish that animals could serve as 
'models' of human physiological processes. For Bernard, the basis of science, and the experi­ 
ment, was the method of comparison between what one might expect to see and what one 
actually sees as a result of experimentation.1 Prior to the introduction of animal models, com­ 
parison could usually only take place in the mind of the physician on the basis of his experience, 
although at times direct comparison became possible in the clinic between patients with very 
similar symptoms. In the laboratory, however, controlled manipulation of animals offered the 
possibility of deliberately creating the circumstances in which comparisons might be made. 
Laboratory research began with systematic, replicable investigations into physiological mecha­ 
nisms, cellular pathology and bacterial action, largely conducted on animals, and designed 
above all to obtain 'proof' of a mechanism or of therapeutic efficacy. When Louis Pasteur 
famously inoculated cows with cowpox and sheep with anthrax to demonstrate the effective­ 
ness of his vaccine, he showed that the laboratory need not be hidden away in a hospital or 
university, and that powerful comparisons could be made in the real world for all to see.2 
Despite its initial successes, experimental medicine was fraught with problems. The applica­ 

bility of animal models to humans was contested, particularly in light of interspecies variation. 
Research on Vibrio cholerae is a classic example of the difficulties encountered, because simply 
introducing the germ into animals failed to produce cholera-like symptoms, which raised ques­ 
tions about the worth of a model that also required animals to be extensively and viciously 
manipulated. 

3 
Nonetheless, by the early years of the twentieth century, the laboratory was play­ 

ing an increasingly important role in elucidating disease processes and developing effective 
treatments. It was not until World War II that therapeutics were systematically being devel­ 
oped and tested in the laboratory.4 The sites of laboratory research had also begun to expand 
from their origins in the European heartland and the chemical factories along the Rhine to the 
outermost reaches of European empires, where field laboratories used to study exotic tropical 
diseases that afflicted settlers developed into networks of research institutes dotted throughout 
Africa, Asia and Latin America. 

The Colonial Laboratory" 

Although in the mid-nineteenth century Pasteur provided powerful evidence of the microbial 
origin of disease with his famous anthrax experiment, Pastorian theories and biomedical prac­ 
tices, notably vaccination, were initially met with resistance by medical doctors and the public 
health establishment in France. Only after World War I did the French establishment become 
convinced of Pasteur's findings, as has been detailed by the historian and sociologist of science 
Bruno Latour in his aptly named book The Pasteurization of France.6 Latour shows how the 
germ theory of disease slowly gained traction in France, effectively granting microorganisms 
the power to reshape society. Older ideas of miasma were displaced by germ theory, transform­ 
ing practices of sanitation and hygiene as well as government policy. Germ theory even brought 
about changes in how the relationship between nature and society was viewed and acted 
upon/ - in the colonies, Pastorian ideas drew attention away from climate and geography, 
where it had been directed by miasma theory, to focus instead on indigenous populations now 
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thought of as 'reservoirs' of disease. In colonial societies, these 'native hosts' of disease were 
nable to resist endemic disease eradication campaigns informed by the novel Pastorian ideas. 
~he political context of colonialism thus afforded ever-greater traction for germ theory, making 
germs de facto actors in society, alongside huma~s.8 . . .• 

With military precision, Pastorian campaigns m Afnca were led by colonial physicians who 
mapped and segmented colonial territory thus producing a sophisticated ~nd cent_ra_lized ~p~a­ 
ratus that methodically applied testing and treatment to the populations residing within, 
Successful campaigns to eradicate infectious diseases led by Pastorians, such as those by Jamot 
discussed in the previous chapter, did not go unnoticed. Indeed, they set the stage for later 
'vertical' disease eradication approaches targeting individual diseases, such as those that (suc­ 
cessfully) eliminated smallpox in the 1970s and (less successfully) targeted polio in the 1990s. 
The global network of Instituts Pasteur tested and consolidated Pastorian theory (today 

called microbiology) and trained generations of key colonial officials.9 These Instituts became 
the vanguard of tropical disease research, initially financed largely by philanthropy. Along with 
the Instituts Pasteur in French Indochina, Tunisia, and Senegal, the Rockefeller Institute in 
New York, the Wellcome Trust in London and the Fundaci6n Oswaldo Cruz in Brazil estab­ 
lished research laboratories that together girdled the earth. In the European capitals, training 
institutes such as the London School of Hygiene and Tropical Medicine, the Antwerp Institute 
for Tropical Medicine, and the Royal Tropical Medicine Institute in the Netherlands produced 
the next generation of global researchers. Their findings demonstrated the microbial origins of 
many diseases found around the world, thus demonstrating that biological explanations 
appeared to hold across different environments and cultures. This was the first step towards a 
global epidemiology that would later become established in association with international 
institutions that began to collect and compare health statistics across nations during the inter­ 
war period" These institutions laid the groundwork for the foundation of the World Health 
0 . t' 11 rgamza 10n. 
Latour refers to Pasteur's pedagogy as a 'theatre of proof'.12 As discussed in the previous 

chapter, while the medicalization of fertility and nutrition showed the generalizability of 
biological approaches to human vitality, it was germ theory that most convincingly demon­ 
strated the biological commensurability of humans, making the colonies the theatre of proof 
for microbiology. The Pastorian shift towards a microbial theory of disease causation structured 
a powerful imaginary of the colonies as vast laboratories where the enactment of hygienic 
measures could be tested and the results compared across time and space. On the colonial 
stage, proofs of efficacy that gradually accumulated confirmed the underlying doctrine of 
biological commensurability, allowing lessons learnt there to be repatriated to Europe as tried­ 
and-true practice, rather than simply as theory. The extrapolation oflessons from colonial sites 
was not confined to questions of health; many techniques of modern government - urban 
planning, fingerprinting, issuing identity documents, and so on, were first tried out in the colo­ 
nies before being implemented in imperial homelands.i ' The majority of these practices sought 
to manage space and people in terms of 'hosts; 'reservoirs; and 'infectious pathogens; all key 
concepts in microbiology. In other words, the social and political conditions in the colonies, 
where colonial powers were not constrained in the implementation of new policies, made them 
a testing ground from which proven policies could be repatriated. 
Population health practices in the colonies were not, however, grounded in the kind of 

statistical comparisons used today. Statistics, a technology of the state, began as a formal practice 
for counting and sorting populations by European governments in the nineteenth century. Such 
quantification was not systematically applied to the colonies until well into the twentieth century. 
In the absence of a quantifying, modern state apparatus, with its tentacles of power distributed 
throughout the nation, colonial administrators had but a patchy view of the populations 
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they s~bjugated, who ~ould ?n_ly be systematically counted by rounding them up by force. The 
numenc~I demo~strat10~ of biomedical efficacy was therefore confined to military forces in 
the colonies and, mcreasmgly, to those populations who could be enrolled into an experimental 
apparatus and thus counted, a practice that is expanding exponentially today. 

Experimental Bodies 

Inf~mous examples have tainted experimental medicine in the popular imagination. In the 
United States,_the notori?us Tuskegee Study of Untreated Syphilis in the Negro Male was con­ 
ducted on Afncan Amencan men in the town of Tuskegee, Alabama. Carried out over 40 years 
betw_e~n 1932_and 1972 by the US Public Health Service, poor African American men with 
syphilis_-: 399 1~ all - were_recruited and observed in order to characterize the 'natural history' 
of syphilis: that 1s, to describe the course of the disease without treatment. Even when effective 
therapy with penici!Iin became avai!able, the study subjects were not treated; 28 died of syphilis, 
anot~er hundred died from complications due to the infection, and 40 wives and 19 children 
were infected. The hi~tory of t~is experiment has been the subject of several books and many 
scho!a:ly papers and Is often cited as the reason why to this day many African Americans are 
susp1~10us of clinical trials and indeed of biomedicine in general. 14 The condemnation of 
experim~nts conducted in Nazi Germany, such as those by Dr Josef Mengele, resulted in the 
formulation of the Nuremberg code of research ethics in 1947, although this code came too late 
~o affect th~ treatme~t o~ the Tuskegee men. Japan also conducted human experiments during 
Its occupation of Chma m World War II, and less controversial experiments were conducted 
across the colonial world, largely to find treatments for tropical diseases. 

_'Experiment~! bodies; notes the medical historian Ilana Lowy, 'are entities which can be sub­ 
stituted for patients' bodies in order to investigate diseases and look for treatments'.15 Colonial 
and, ~ore infamously, Nazi and Japanese experiments point to how political circumstances 
c~ntnb~te to the production of experimental bodies, most often the bodies of marginalized, 
stig~atized, or oppressed populations who 'stand in' for the bodies of everyone else. 
Confmeme~t and other forms of social control contributed to making these bodies easily avail­ 
a~le t~ med~cal researchers, and their scientific interest points to the waning of racist ideas of 
biological difference. At the time, these circumstances were assumed to be of no relevance to 
t~e knowledg_e generated. It was not until much later that data from these experiments was 
viewed as ethically tainted and therefore off limits. 

_As Lowy points out, most of the work on experimental bodies takes place in laboratories, 
with the notable ~xcepti_on of clinical trials that make use of large, statistically valid samples of 
research ~opulat1~ns. Live laboratory animals; their organs and tissues; human tissues, cells, 
and g~~et1c mate~1~l; a~d human subjects all fall under the rubric of experimental bodies used 
to fac'.htate quant~ficat10~, c~mpanson an,d replication of results. Lowy notes the way in which 
experimental bodies_ ~re eas1e_r to control than real-life bodies, creating remarkably homoge­ 
nous !aborat~ry ff titles ranging _from genetically modified animals to tumours suitable for 
ex~erimentat10n. By the 19S?s, 1t h_ad become possible to genetically manipulate laboratory 
~mmals on a large scale, allow1~g animals to be designed according to researchers' specifica­ 
t10ns,. and more _recently to engineer human genes into animal bodies, in effect standardizing 
experimental animals. Karen Rader has written the history of the genetic standardization of the 
laboratory mouse, the most famous example being the Onco Mouse", patented in the United 
States after a long legal struggle.17 

Wh~le it is possible_ to biologically standardize the bodies of laboratory animals through 
breeding and, later, direct genetic manipulation, this, of course, could not be the case with 
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h rnans. Generating scientifically credible knowledge about human bodies required anot~er 
u roach, one that had to grapple with the ethical impossibility of manipulating human bodies 

ap~ake them the same. A central dilemma of comparison in biomedical experiments is that 
~o dies are assumed to be biologically equivalent, but even today biomedical experiments are 0 

re likely to be conducted on the bodies of the economically disadvantaged whose bodies as 
:;esult differ from those who have been born into and matured in affluent environments. 
Anthropologist Robert Abadie studied 'professional guinea pigs' in a large American city, 18 and 
found that many participants enrolled in clinical trials in order t~ earn money _be~ause the 
'compensation' offered participants was more than they would earn m the low-paying Jobs they 
would otherwise occupy. The attractiveness of the 'job' clinical trial participant meant they 
often hid details about their lifestyle (such as diet or even consumption of drugs) that could 
influence the clinical research. 

Rise of the Clinical Trial 

'Natural experiments' refer to spontaneously occurring variations in circumstances that can be 
observed in order to deduce their potential effect(s). The administration or withholding of the 
intervention is not performed by researchers, but occurs 'naturally' in the real world due to 
variations, usually geographical, behavioural or environmental, that permit comparison. 
Because they require observation alone, natural experiments were the starting point for the 
more structured practices of comparative observation that are the foundation of contemporary 
biomedical knowledge making. Strategies have been developed to observe populations and 
analyse the effects of specific factors on them, that have become recognized methodologies. 
'Cohort' studies, for example, are used to observe groups over time and track how exposures to 
various factors influence the health of such groups. 'Case control' studies compare individuals 
suffering from a disease (the 'cases') to those without the disease (the 'controls') in order to 
search for factors associated with the disease. The link between smoking and lung cancer was 
established by such studies, initially in Nazi Germany in the 1930s and subsequently in Britain 
and the United States in the 1950s.19 

The reality of human difference is a fundamental challenge to the interpretation of the find­ 
ings of these natural experiments. Are the phenomena observed in certain people due to the 
specific factors under study, or might they be due to biological differences amongst the involved 
people? To combat this difficulty large numbers of subjects can be included in the study to 
ensure geographic, social, and even 'racial' diversity. Large numbers allow statistical calcula­ 
tions to dampen the 'noise' of human variation, and to establish a 'quantitative average' and 
hence the biological norm it is assumed to represent. 
Take, for example, the observation that heart disease is less common in southern than 

northern Europe. This observation triggered a search for putative causes that were quickly 
narrowed down to differences in diet, notably a greater use of olive oil and red wine in south­ 
ern Europe that was correlated with low blood cholesterol levels and other biological factors. 
The rest of the story is well known: rare is the individual who has not been exhorted to eat a 
Mediterranean diet or has not drunk a glass of red wine relieved of guilt by its supposed posi­ 
tive health effects.20 Yet a lingering question remains: is it really the red wine and olive oil that 
lead to Mediterranean longevity? Or might a more fundamental difference at the biological 
level, one not reducible to culturally patterned ways of life, be implicated? The answers to this 
question are likely to lie in explanations that take into account processes of biosocial differen­ 
tiation that have unfolded over long periods of time, yet such processes are statistically tuned 
out or ignored. 
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While 'natural experiments' have long suggested potential factors that may contribute to 
disease, it was only through laboratory experiments that the actual biological mechanisms of 
disease causation began to be revealed and biologically effective agents were developed, such 
as the diphtheria antitoxin introduced in 1894 following tests on animal models. However, 
animal testing could not prove that such vaccines would actually work safely in human bodies, 
raising the spectre of difference once again, this time between what can be observed in the 
laboratory and what might happen in the real world of clinical practice. The central problem of 
biomedical research remained then as now: to translate findings from laboratory research - the 
task of which is to identify potential therapeutic agents, using test tubes, animal models and 
biochemical manipulations - into safe and effective agents (drugs, vaccines, surgeries, behav­ 
ioura_l interventions, and so on) for use in patients. By the 1950s, as the historian Harry Marks 
puts 1t: 

few physicians doubted that laboratory scientists could produce potent and effective 
therapeutic agents. The production of reliable therapeutic knowledge was another 
matter. Laboratory scientists challenged the physician's traditional reliance on clinical 
experience. It took correspondingly little time for clinicians to question the relevance of 
laboratory studies to human disease.21 

~his tension between laboratory scientists and clinicians stimulated the development of a 
ngorous means for evaluating therapeutic agents before their introduction into the clinic. The 
growth i_n the ~evelopment of new remedies and biomedical technologies, together with grow­ 
mg public anxiety about the potential toxicity of quack remedies, provided a further impetus to 
regulate therapeutic interventions. After the nefarious consequences of improperly tested 
tech_nolog1es and use of drugs on human populations began to come to light (including the use 
of high oxygen therapy for premature babies and prescriptions of thalidomide for nausea in 
pregnant women in the late 1950s), rigorous testing of medical interventions intended for use 
on humans began in earnest. Carefully controlled comparisons between treated and non treated 
s_ubjects :"ere _de_em~d necess_ary'. allowing the full effect of interventions to be observed objec­ 
t1v~ly while eliminating the bias mtroduced at times by researchers' overly optimistic interpre­ 
rations of treatment results, or by 'stacking the deck' with ideal patients. 
C~rrying out experiments on humans added another complication not present in animal 

st~~1es, namely the placebo effect, the significance of which came to be appreciated early on in 
clinical research following one convincing experiment. In the 1950s it was believed that for 
patients who suffered chest pain because of inadequate blood flow to the heart due to block­ 
ag~s in the coronary arteries, tying off another artery in the chest (the mammary artery) would 
dnve more blood to the heart and decrease symptoms. In a famous experiment conducted in 
1959, patients were divided into two groups: one group of patients had a 'sham' surgery where 
the chest was cut open and the mammary artery was exposed but not tied off, and the other 
group of pat~ents had t~eir mammary arteries tied. Surprisingly, only 32 per cent of the patients 
whose artenes were tied off got better, compared to 43 per cent who received the sham 
surgery!

22 
The anatomically useless surgery was undeniably therapeutic: a clear demonstration 

of the placebo effect. 
I_n developing lab~ra~ory experiments, the goal of objective knowledge was pursued by devel­ 

op mg methods to eliminate bias that continue to be used today: (1) careful selection of control 
groups to ensure a good comparison; (2) randomization to eliminate bias in the selection of 
?atients ~or testing; (3) 'blinding' to ensure researchers do not know which subjects receive the 
mtervent10n; and (4) the administration of a placebo (such as a sugar pill) to those who do not 
receive the real intervention. This practice is designed to ensure that the 'pure' effect of the 
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. ention can be distinguished from the placebo effect brought about by believing one has mterv . . . . . . bl . 1 d received an intervention. Importantly, objectivity 1s assumed because soc1a'. vana es, me u - 
Ing the environmental context, social support, and income, are set to one side, although even 
the investigators acknowledge these matters affect outcomes. Furthermore, researchers are 
bedevilled with another problem, namely that random events can introduce an unknown _or 
unforeseeable factor, rendering the two groups different despite attempts to make them eq~1v­ 
alent, and thereby confounding the comparison. The solution to the problem of confoundmg 
factors - the 'unknown unknowns' - lies in a procedural sleight-of-hand developed by 
statisticians. 

Taming Chance 

The British geneticist R. A. Fisher, known for developing common statistical methods such as 
the 'exact Tvtest; is credited by Marks with 'embracing' chance by exploiting an until-then 
unknown advantage using the mechanism of randomization.23 Prior to Fisher's publications in 
the 1920s, researchers could only control for factors influencing outcomes that they knew 
about beforehand. For example, today, researchers testing a drug to prevent heart attacks can 
make sure that known risk factors - such as high cholesterol, smoking and hypertension - are 
equally distributed in both the experimental and control groups; however, clearly t~ey cannot 
do this for factors that are unknown. Randomization distributes unknown confoundmg factors 
equally amongst groups to be compared, but there is still a c~a_nce that _random a!location can 
unwittingly stack the deck. Fisher realized that the probability of this happenmg could be 
quantified. . . 
A powerful new technology was now added to experimenta! s:rateg1es: mathemat'.~al i:neth­ 

ods for detecting and eliminating bias due to chance alone. This 1s perhaps most familiar m the 
calculation of the 'margin of error' in political polls that predict, for instance, the popularity of 
a political leader (60 per cent) within a range (plus or minus 5 per cent) nine times out of ten. 
The uncertainty introduced by confounding factors (including biosocial differences) can be 
expressed as a probability value, indicating the likelihood that the results will not be valid. Suc_h 
methods were not new in the world of science, having been in existence since the early twenti­ 
eth century, but they had been discredited because of their use by eugenicists. However, by _the 
1930s a small number of British physician-mathematicians began to apply these mathematical 
methods to the study of disease, rather than to the quality of populations, leading to their 
acceptance in clinical settings.24 The growing power of mathematical methods to 'control' for 
chance effectively tamed the 'wild card' of biosocial difference and laid the groundwork for the 
emergence of a new form of human experimentation that was guaranteed, it was argued, to give 
ironclad evidence. 
As a result, the randomized controlled trial (RCT) became the pinnacle of biomedical 

research design because it appeared to be impervious to bias due to its incorporation of rand­ 
omization, placebo control and blinding, all explained in greater detail below. In RCTs, the 
intervention to be studied is administered to one group, against which a control group is com­ 
pared. To eliminate the placebo effect, the control group receives a proxy for the intervention: 
if it is a drug that is being evaluated, individuals in the control group receive a pill (the placebo) 
that appears identical to the drug under investigation but that contains a biologically inert sub­ 
stance. When a surgical technique is being evaluated, the control group may un~erg~,surger_y 
but not the specific technique being evaluated. Randomization ensures that any biological van­ 
ation in bodies is equally distributed across the different groups or 'arms' of the experiment; 
indeed, this is why evidence from RCTs is considered to be the most valid, because the effects 
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produced by the~apeutic agents can be rigorously separated from the background 'noise' of 
placebo effects, bias amongst observers and subjects, and chance events. The RCT has become 
the gold standard for proving that a new drug or intervention is indeed effective. As a result it 
is now accepted that it is statistically possible to 'prove' the efficacy of an intervention eve 
without having any knowledge or understanding of the biological mechanism involved. I~ thi: 
sense, RCTs perform a kind of alchemy, providing apparent certainty. 

j' 
j' 
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The Alchemy of the Randomized Controlled Trial 

Cli~icians are all too aware that clinical trials are linked to drug marketing and that drug com­ 
pames frame research questions in such a way that the answers will contribute to the market­ 
~bility of their drug. While the introduction of the RCT has tempered precipitous marketing of 
'.nad~quately tested drugs, current controversies around recalled drugs show that RCTs are not 
mfal_hble, and have le_d to demands for ever more stringent testing. Given the expense of RCTs, 
and mdeed of the entire drug development process, it is not surprising that biomedical research 
funde~ by the pharmaceutical industry is skewed towards producing drugs that will grab a 
share m wealt_hy markets, including by 'repurposing' drugs. In psychiatry for instance, trials 
have been designed expressly to produce results that can allow antidepressants to be marketed 
for anxiety.

25 
Similarly, clinical trials to support new indications for existing drugs (or even 

drugs t~at have 'failed' a clinical trial) in order to expand their market share have been con­ 
ducted for drugs of all therapeutic classes.26 

In addition, a more subtle form of manipulation exists: tinkering with the actual research 
design of trials, including the criteria by which patients are selected. For example, rather than 
con:pare a new ~r~g dir~ctly to its most powerful competitor, a pharmaceutical company may 
decide t~ use a ch~1cal tnal t~ sh_ow that their new drug is better than a weaker competitor. This 
p~ocess is the equivalent o~ nggmg the World Cup so that a new team is consistently matched 
w1th_the weakest team dunng playoff rounds, allowing it to progress to the following rounds 
relative!~ unchallenged. This can buy valuable time for a challenger drug to build a market 
share, with the hope that the market leader will eventually falter because of unexpected side 
effect~. Since the statistical methods used to compare treatments are engineered to detect a 
superior treatment, another strategy has been to devise alternative statistical methods to dem­ 
onstrate 'noninferiority'.

27 
These examples show that, however accurate statistical methodolo­ 

gies are, the playing field where they are used is not a level one. Considerable attention has been 
drawn t~ th~ way in which the results of such trials are manipulated, most notably through the 
nonpublicatton of unfavourable results and the suppression of evidence of drugs' toxicity or 
ineffectiveness once they are marketed.28 Sociologist of science Catherine Wills refers to these 
practices as the "'alchemy of the RCT'; characterized by the ritual invocation of randomization 
and control as tools to transform ... imperfect materials into the stuff of certainty'.29 

The Problem of Generalizability 

Clinical trials are used to compare the effects of two different interventions: a vaccine versus a 
placebo, or a newer drug against an established drug. However, a clinical trial cannot measure 
the effect of the clinical trial apparatus itself, the process to which both experimental and con­ 
trol groups are subject. The effect of the clinical trial can be due to a number of factors includ­ 
ing the highly se_lective recruitment a~d enrolment processes trial participants must go ~hrough 
before they are mcluded. Such recruitment processes are designed to ensure a necessary level 

Grounds for Comparison: Biology and Human Experiments 1111 

1. · al homogeneity and sufficient cooperation to follow the rigorous biomedical regimens 
of c mic • · · · ' ' · 1· · 1 · 1 ·t t . t need to follow. After a biomedical intervention 1s proven m a c mica tna , 1 en ers 
Pat1en s . . . 1 d · 

I World and is used amongst patients who, inevitably, have not been carefully se ecte , m the rea . . . . . 
Where medical care is less accessible and m srtuations where the effects of the interven- places ' . . 

. nnot be rigorously monitored. In other words, the intervention must eventually be 
t10n ca · h I h 1· . . 'd . . l mented without the clinical trial infrastructure, with t e resu t t at c micians, epi em1- 
unP e · bl f 1· bili 

1 · ts and medical scientists must constantly struggle with the pro em o genera iza I ity, 
0 ogis , . . . . 
or 'external validity; when making sense of tnal results and judging their relevance to the 
roblems at hand in 'real-world' health care settings. 

p Amongst the difficulties that arise are the following: patients who decide to. enrol in 
RCTs - the research subjects - are known to be more motivated tha~ those who decide ~ot to 
do so, making it potentially problematic to generalize results obtamed from these subjects. 
More 'work' is required of research subjects than of regular patients who need only attend 
routine doctors' appointments, because numerous visits at specific times are d:manded of 
search subjects and more blood tests are required. This means that research subjects have to 

re . h f 
b highly motivated to be in a clinical trial and also to value the compensation - per aps a ree 
e 30 N . . I meal or bus fare, or even substantial sums - that is offered to volunteers. ot surpnsmg y, 
research subjects are considered to be unrepresentative of patients who appear in regular clin­ 
ics. Moreover, the follow-up of research subjects is better than in ordinary clinics due to the 
importance of collecting accurate, unbiased and timely data. Considerable eff~rt is spent on 
tracking and following research subjects once the trial has ended, so res_e~rch s1t~s te_nd _to be 
much better equipped and offer better medical care than do regular climes. This tnal infra­ 
structure inevitably has an indirect impact on the care received by research subjects in trials 
but also, as we see below, on the communities in which they are located, which indirectly may 
benefit from this infrastructure. 
Biomedical practitioners, epidemiologists and health activists recognize that results from 

trials may have limited generalizability or external validity - even when the experiment is rig­ 
orously conducted and has recognized 'internal validity' - because the subjects 'ins_ide' the 
experiment are not representative of people 'outside' in the real world. The assumption that 
people who become subjects in RCTs could represent the general population is bas~d larg~ly 
on the idea of biological equivalence; designers of clinical trials assume that local contingencies 
can be statistically modelled away when subject populations are assembled across diverse site~. 
Epidemiologists acknowledge this is not always the case when they distinguish between ef:1- 
cacy - the effect of an intervention demonstrated in a clinical trial - and effectiveness, that 1s, 
its real-world effect that is often less than would have been expected. 
Differences between the RCT's controlled environment and the settings of ordinary clin­ 

ics have an important impact on therapy. Because patients, by definition, are not vetted as 
are trial participants, they may be more ill or likely to have other diseases, take medications 
of various kinds that interact with one another, or be less disciplined in taking their medica­ 
tion. In addition, in many parts of the world, health care facilities cannot deliver medica­ 
tions properly and local health care practitioners commonly assume that local biolog'.cal 
variations affect outcomes. These variations can include nutritional intake, immunological 
status, genetic predispositions and culturally informed expectations about the body in 
health and illness. 
Common medications used in the treatment of arthritis and diabetes have recently been 

subject to controversy after showing more harmful side effects when used in th~ general 
population than those detected in clinical trials, in all probability because patients are 
more ill than are RCT subjects.31 Learning from what happens after interventions have 
been implemented has become an important extension of RCTs. In phase IV clinical 
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research, or 'post-marketing surveillance' as it is I 
gathered after the drugs have b ' d <nown, data on the effects of drugs are 

een approve and put int / . h • post-marketing surveillance lies in its abilit to . o ~e_gu a1 ~se. T e importance of 
not visible in a clinical trial in a ff t d }'. ddetect signtflcanr side effects or toxicities 

' n e 10r esrgns to brid th Id and that of the clinic Drug re 11 . . I ge e wor of experimentation · ca 1s now recogmzed a 'd marketing of certain drugs with l s an unavoj able outcome of the . , enormous oss of profits t th h . mvolved, highlighting how clinic l t . l l d o e p armaceut1cal companies a na resu ts o not 't l t , · . world effects. This is in all prob bTt d . . . rans a e into predictable real- 
clinical trial and real-world popul:ti~~:. ue to s1gmf1cant biosocial differences between 

Medical Standardization and Contested Evidence 

The power of the RCT is reflected in the fi b 1 · . . 
by 'evidence' derived from RCTs 1 rmd e_ ief :~at b10med1cal practice must be informed 

• or re ate scientific studies b r f h evidence-based medicine (EBM) . ' a e re t at gave rise to the 
h movement. While the RCT · • d . t at observation alone was not e h d ongmate with awareness 
biomedical interventions, EBM was n:~; of :ob etdect p~te~tial harmful side effects from 
biomedicine.32 p roa er shift m the culture of expertise within 
The rise of EBM occurred in the wake f h 

America, a climate in which the bu . ot tl e cfounterculture movement of 1960s North 
Th b rnrng ask o the moment t ' · e irthplace of EBM was the Fae It f M . . was o question authority'. 
gritty Canadian working-class city ~f ~:m•1:d1cte atd~c~aster Uni:ersity, located in the 
epi_demiologists led by David Sackett ar ~e~n;h:;ie . or its steel mills. A small group of 
claims of medical expert1·se maint . d gb . patients should no longer accept the ame y sen10r ph · · b anecdote alone. This was the golden a e of m ys1~1ans_ ased on experience and 
proven to cause lung cancer using ri oro:s 'case ~dern ~p1de1'.110logy: smoking had been 
to reliably evaluate the efficacy and fa£ t f d o~trol studies, and RCTs were believed 
ous drugs (such as thalidomide whi h e yo birth m the wake of scandals where danger- 

' 1c causes irt defe t ) h d b . proper evaluation. Risk factors for other dis c ~ a een widely used without 
ing on the landmark Framingham Heart Stu;ases ~er~ be1~~ rev~aled one by one, follow­ 
cular disease. Old taboos were b . b l y, which identified risk factors for cardiovas- 
b • emg ro <en: authority could b • asis of new research methods and 't d . now e quest10ned on the 
b d ' 1 seeme possible to have t / · 'f' ase on objective analysis of th 'd d . a ru y scienti re medicine h' l . e evr ence. To ay It is easy to £ t h t is c aim was, made back in the days wh d. l orge ow emancipatory 
also ridden with homophobic and r . t en me I~a practice was not only paternalistic but 
I acis assumptwns 
t took another decade before EBM found a bro d ·. . . . 

management circles EBM was a b . a_ audience, m this case, m health policy and 
l . · n o vious starting point for J' I see <mg to rationalize costs in f h . . po icyrna cers and managers 

Administration (FDA) was the 'la an hera o s r~nkmg_ budgets. If the US Food and Drug 
. . unc customer for clmical epid . l h E mst1tutional home in the US Offic f T: h l errno ogy, t e BM found its 
such as the UK's National Instituteef:r H:c l~o o:[ ;ssessment, and its equivalents elsewhere, 
Autorite de la Sante (HAS) EBM b ha I an are Excellence (NICE) and France's Haute 

· roug t t 1e tools of clinical epid · l h causes - to bear on the minutiae of c/1' . l . I emro ogy - t e science of 
h ruca practice Not just drug b t · b t at was done in the clinic could no b . 1 · s, u Just a out everything 
with an alcohol swab before inserti:g : ng~rou: ~;alu~ted. How many wipes should be done 
decision for a caesarean section? Sh ldsyn~ge. . at s1~ns of foetal distress should trigger a 
Cl. . · ou patients sit behind the I · • , d 1 mica! reason - making decisio b d . p iysrcian» esk or beside it? 
d ns ase on a mix of feeling for th f an textbook knowledge _ gradual! . e pa rent, past experience 

y gave way to epidemiological reason: decision-making 
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d tven by quantitative data, protocols and algorithms. Epidemiological reason, as a style of 
:ought, indexes the trend whereby epidemiological calculations of risk have expanded beyond 
!he purely actuarial to inform myriad policies that regulate our lives. Moreover, as we have seen 
in the discussion of medicalization in Chapter 3, such calculations gradually colonize our 
consciousness, borne by health messages and everyday popular culture. To the extent that 
epidemiologic~l reason inf~rms_':ho we are and what we do, it is a powerful mode of govern­ 
mentality and integral to biopolitics today. 
A recognized need for EBM also acknowledges the limitations of the RCT, as discussed 

above. As the anthropologist Helen Lambert notes: 

not all diseases and clinical interventions have been or can be studied by an RCT. The 
uneven availability of such research 'evidence' can give rise to bias within biomedical 
policy and rationing decisions by favouring those types of clinical interventions for 
which the best RCT data exist. By their design, complex and population-based interven­ 
tions (such as nutritional supplements for pre-school children from low-income families) 
are less likely to be substantiated by evidence from clinical trials than simple, individual 

33 treatments (such as a new drug). 

The rise of EBM over the past 20 years is based on the assumption that this approach would 
improve the rational and efficient care of patients, and give support to governments and health 
care insurers eager to contain medical costs: 

Proponents of EBM took the logic of the clinical trial and promoted it further. Essentially, 
supporters ofEBM identified and traced the passage of medical evidence from the scien­ 
tific experiment to clinical practice. This involved not only the trials that produced evi­ 
dence of effectiveness but also synthesis of this knowledge.34 

EBM marshals facts into hierarchies - with evidence from RCTs at the top, followed by other 
comparative approaches such as case control studies, observations from epidemiological 
studies of cohorts, and clinical expertise - and synthesizes them into 'practice guidelines' in the 
form of algorithms and rules by which actual biomedical practice comes to be grounded in 
scientific evidence and systematized. EBM has been criticized by doctors who argue for the 
importance of the art of medical practice and who contest the devaluing of clinical experi­ 
ence.35 The ability of EBM to improve individual health has also been challenged by those who 
argue that the problem is not a lack of evidence, but the unwillingness or inability to apply 
evidence-based results due to political, economic and/or social reasons. For example, reluctance 
to abandon the use of the foetal heart monitor during labour,36 overprescription of drugs, and 
resistance to hand washing are just three of the examples where biomedical practice remains 
stubbornly resistant to change, despite strong evidence that such changes are needed. The 
growth of 'operations research; which uses epidemiological methods to identify how evidence 
is (or is not) put into clinical practice, shows that concern about an apparent resistance to 
change in various aspects of medical care has recently gained currency in the biomedical 
research community. EBM is also contested by those who question why only certain forms of 
evidence (that is, quantitative and not qualitative) count, and these critics point to the limita­ 
tions of the kinds of evidence that are made use of, as we have seen above in the case ofRCTs.37 
Moreover, RCTs by statistical design 'control away' potentially significant biological variation. 
As a result, in addition to differences being made invisible amongst people 'inside' and 'outside' 
clinical trials, cohort studies and other sites of clinical research, so too have differences amongst 
people who live in different locales 'disappeared.'" 
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Anthropological Perspectives on Clinical Trials: The West 
African Ebola Epidemic 

In developing countries, medical anthropologists are frequently enlisted to assist in clinical 
trials. For biomedical researchers, the logistical difficulties of conducting a clinical trial in a 
developing country are compounded by the challenge of recruiting and enrolling people 
who live in impoverished conditions and, as a result, have often had little access to educa­ 
tion or experience of biomedicine, and who are likely to view biomedicine through the lens 
of historical and personal experiences and cultural traditions that differ from those of 
researchers. As a result, organizers of clinical trials are often confronted with misunder­ 
standing and even significant mistrust on the part of the populations from which participa­ 
tion is sought. Medical anthropologists are frequently asked to interpret the causes of such 
resistance and to assist with preparing suitable public outreach campaigns and approaches 
that foster better understanding of clinical trials amongst potential participants. When they 
become part of research teams, clinical investigators often call on anthropologists to ana­ 
lyse how the social context may affect participation in the trial, participants' experiences and even the trial results. 

A revelatory case study comes from West Africa's unprecedented Ebola epidemic, which 
ostensibly began in late 2013 and continued through 2014, peaking in the middle of that 
year in Liberia, a little bit later in Sierra Leone, and finally in Guinea, and then petering out 
in 2015. Molecular epidemiological studies suggest that the epidemic originated in the town 
of Gueckedou in eastern highland Guinea, based on samples taken from a three-year-old 
boy who died in December 2013. His death has been deemed as the index case. Gueckedou 
is at the crossroads of busy trade and traffic routes that link this part of Guinea to the out­ 
side world. This region shares a common border language and cultural traditions with the 
chiefdoms of Eastern Sierra Leone and Northern Liberia; the Liberian capital of Monrovia is the closest port. 

Ebola is a virus whose natural reservoir and host are bats. Because the disease is so infec­ 
tious and lethal when contracted by a human, the epidemic had in the past always 'burned 
out' because its hosts quickly died. Quite likely the fact that previous epidemics had 
occurred in much more isolated regions of Central Africa (mainly the Democratic Republic 
of Congo, with some sporadic outbreaks in Uganda) where local inhabitants and health 
officials had learnt to look for tell-tale symptoms and to react rapidly with containment 
and control efforts ensured that most outbreaks were quickly contained. The recent West 
African epidemic was not contained, however, and would go on to trigger a global public 
health emergency, overwhelming health systems in Guinea, Liberia and Sierra Leone, and 
spilling over into Mali, Nigeria, Senegal, Spain and the United States. In Spain a nursing 
assistant was infected after tending to a patient, and in the United States several nurses 
were contaminated after caring for a patient in a Texas hospital. Isolated outbreaks in Mali 
and Senegal were fortunately contained; in Nigeria, sustained transmission occurred in 
Lagos and Port Harcourt after a patient flew into the country from Liberia. However, only 
eight people died, but the toll could have been far higher had not the Nigerian authorities 
mounted an innovative and highly effective response that drew on the expertise of polio 
eradication teams and IT specialists to rapidly identify and monitor people who might 
have been exposed. In addition to old-fashioned legwork to identify cases and their 
contacts, the Nigerian used airlines passenger manifests and mobile phone records to 
identify contacts, and monitored the situation in real time using an app they developed for 
this purpose. This Nigerian response is now recognized as a textbook case of 'world class' 
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. ontrol. 39 Ironically, despite near hysteria and constant me~ia ~tte~tion, the only 
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'Jiki': A Clinical Trial Amidst the Ebola Epidemic 

Eb~la has no known treatment, and in the summer of2015 the idea of conducting clinical trials 
to fmd treatments for the surging epidemic gained traction in humanitarian and research cir­ 
cles. Finding an appropriate agent to test was neither straightforward nor simple. WHO offi­ 
cials were flooded with hundreds of propositions, many of which appeared far-fetched, and 
had no clear process for prioritizing the candidate agents. One drug eventually became the 
object of a clinical trial: the antiviral favipiravir, developed by a small Japanese technology 
start-up called Toyama that was later purchased by Fujifilm. Favipiravir caught the attention of 
French clinicians and researchers working in West Africa as it had shown activity against the 
Ebola virus in laboratory studies and it had already been tested in humans during its initial 
development as an anti-flu drug. The French researchers teamed up with MSF and a clinical 
trial of the drug was conducted in MSF's treatment centre in Gueckedou, and eventually in 
three other Ebola treatment units in Guinea. 
The research team included anthropologists Sylvain Faye from Dakar, Frederic Le Marcis 

from Lyon, and physician-anthropologist Vinh-Kim Nguyen from Montreal (whose involve­ 
ment informs the account given here). Le Marcis coined the name 'Iiki' for the trial which 
means_ 'hope' in the local language Fula. The trial immediately confronted a range o/ethical, 
operational, and social challenges that derived as much from the epistemological and technical 
requ_irements ~f the trial as the local context, which included the ongoing and terrifying epi­ 
demic. Operations] challenges involved ensuring a steady supply of drugs to the treatment 
centres; conducting regular blood tests to ensure only truly Ebola-infected patients were 
'.nclude~ in the trial; monitoring the patients' health and potential drug side effects, and keep­ 
mg meticulous records. Drugs, equipment and specimens had to be transported from airport 
to laboratory, but three of the treatment centres were far outside the capital, where roads were 
in P?O~ condition and often washed out during the rainy season; even in the capital, chronic 
traffic ~ams could make a s~ort journey arduous and unpredictable. And to further complicate 
operations, laboratory equipment drew power from the national electricity grid, notorious for 
its unreliability. 
It is worth restating here that a clinical trial must compare two groups: one that receives the 

treatment and one that does not, the control group. Ideally, to achieve the strongest possible 
contrast, a control group is given a placebo. To avoid bias, such as placing sicker patients in the 
treatment grou~, patients must be randomly allocated to each group. Moreover, knowledge 
about who receives the treatment must be kept from clinicians, so that this does not bias their 
o?servations. But Ebola was not just any disease. In this outbreak, mortality was frighteningly 
high: as many as 90 per cent of patients admitted to the treatment units died. Even before the 
trial started, caregivers and community members made it clear to the trial investigators that 
use of a placebo was not morally acceptable. 
In response to their concerns, instead of giving some patients a placebo, the Jiki trial used a 

'hist?rical control' group, that is, the trial compared treated patients with patients who were 
admitted before the trial started. This introduced the potential for two kinds of bias. A selec­ 
tion bias would have resulted if the historical control group was not comparable to the trial 
group because they may have been sicker and more likely to die. This could indeed have been 
the case, because earlier on in the epidemic patients were less well informed and less inclined 
to seek treatment when they initially got sick; they were therefore more sick when they sought 
treatment at the beginning of the epidemic than later on. A treatment bias may also have 
occurred, as patients in the clinical trial may well have received superior treatment than the 
individuals in th_e h_istor_ical control group. This would have been for two reasons, one directly 
related to the trial itself, and one only indirectly. Because the Jiki trial required that rigorous 

Grounds for Comparison: Biology and Human Experiments 1117 
nd standardized protocols be followed, patients in the trial group received more consistent 
a are than did the people in the historical control group. This was in part because lab tests and 
~etailed records were used to guide clinical care during the trial and because, as the trial 
occurred after the peak of the epidemic, patients were fewer, and it was therefore easier to give 
better care. During the peak of the epidemic, the period from which the historical control 
-oup was drawn, the sheer number of patients made it almost impossible, for instance, to 
!ystematically offer life-saving intravenous drips. 
The moral requirement that the Iiki trial not use a placebo control group clashed with 

the epistemological demand for rigorous comparison, and also raised a larger ethical issue. 
The trial showed that the drug provided some benefit compared to the historical controls. 
This was considered weak evidence for efficacy given the possible biases. As a result, Jon 
Cohen and Martin Enserink wrote in Science, 'nobody is sure whether favipiravir should be 
used in the next Ebola outbreak'. They also quote Luciana Borio of the US FDA, who argued 
that weak studies 'resulted in that nebulous data zone that we were so fearful about'. Borio 
also stated: 'We're left with not knowing whether the product helps, hurts, or does noth­ 
ing'.42 The trial's principal investigator, Denis Malvy, countered by arguing that using a 
placebo was not acceptable in the setting of a deadly epidemic, precisely because the work 
done to address the logistical challenges was evidence enough for caregivers that the treat­ 
ment might work. As one researcher involved in the study told Nguyen, what was at stake 
amidst this epidemic was not the collection of good evidence but demonstrating that there 
was an 'equality of hope'. 
In the end, very few clinical trials were conducted during the Ebola epidemic due to logistical 

challenges, including the delays that made recruitment difficult because the trials had only 
started enrolling patients in the waning days of the epidemic. The Jiki trial may not have gener­ 
ated evidence, but it improved care for those enrolled in it. It also contributed useful knowl­ 
edge about the epidemic for caregivers, who learnt to manage the disease better and who will 
be better equipped to handle infectious diseases from now on. 

Context of the Clinical Trial 

In Guinea, decades of authoritarian rule were supported by foreign powers eager to mine the 
country's abundant mineral resources. When the epidemic struck, people's historical mistrust 
of government and foreign agents complicated efforts to contain the epidemic, which included 
sending out burial teams to scour neighbourhoods for bodies, blaming populations for spread­ 
ing the disease, and hectoring citizens who expressed scepticism. These heavy-handed and 
poorly explained interventions fed cycles of suspicions and rumours that at times descended 
into violence. Endemic corruption made citizens concerned that the significant resources being 
allocated to combat the epidemic were being misappropriated, which was indeed often the 
case. Some even believed that public health teams were deliberately spreading the virus. In a 
dramatic incident, eight outreach workers were killed in the village of Womey. The sheer speed 
and scale of the epidemic made it difficult if not impossible to build trust and adequately 
explain a frightening disease, which requires considerable time and effort. As the number of 
cases built up, the chilling dramaturgy of the epidemic - with disinfection and burial teams 
appearing after each death - only made this work more complicated. Moreover, the microbio­ 
logical requirement that highly infectious bodies be rapidly disposed of, along with public 
health authorities' fears that family members would want to reclaim bodies of loved ones, led 
to victims being buried in unmarked graves, feeding rumours that bodies were being used for 
nefarious purposes. 
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The inability to properly mourn the deceased, Frederic Le Marcis notes, triggered a 
secondary epidemic of haunting: as the bereaved were visited by the spirits of their 
relatives who, because they had died of Ebola, did not receive proper burials.43 Yet, 
curiously, fear and mistrust were less of a concern for the implementation of the Jiki trial 
than might be expected, probably because the usually sinister association of clinical 
trials with experiments on unwitting patients was diluted by the enormous panic 
surrounding the epidemic. Ultimately the trial highlighted three issues that had already 
been identified by anthropologists working on clinical trials. The first involves eviden­ 
tiary disputes over 'what counts' in a clinical trial. The second involves the ethical mis­ 
recognition that occurs when a universal evidence-making machine confronts local 
realities marked by powerful political, economic and social inequalities. The third involves 
the social arrangements necessary to ensure objectivity that embed clinical trials in moral 
economies and in fact produce social relations (or 'trial communities'). To these three, we 
add a fourth, more explicit issue: how trials contribute to biological differences between 
groups, that is, those included in trial apparatuses and those not. We now delve into these 
concerns further. 

Globalizing Clinical Research 

The Jiki trial, despite its exceptional circumstances, reflects a historical shift towards the 
conduct of clinical trials in the global South. Three related developments have contributed 
to the globalization of clinical trials. In many instances, it is today cheaper and easier to 
conduct such research 'offshore; where the 'right kind' of human subjects can be recruited 
faster and with less effort than in the United States or Europe, and where overhead costs of 
labour, use of facilities, and so on, may be several orders of magnitude less than in the 
industrialized West.44 In a related development, a global medical tourism industry has 
flourished that provides offshore biomedical services at low cost. Finally, the growth of 
massive global health programmes in infrastructure-poor developing countries executed 
by local governments, NG Os, and relief organizations has created a strong demand for the 
identification of the most effective therapeutic interventions in such situations - the Jiki 
trial fits into this last category. 
The growing appetite for evidence of effectiveness has brought about a remarkable situation 

in which participation in research is not only assumed to offer better care but is often the only 
way to obtain access to medical care in many parts of the world. This situation arises when 
trials are conducted in settings where most care is either unaffordable or unavailable, or is 
undesirable because of poor facilities and poor or even hostile service. Clinical and interven­ 
tion trials increasingly conducted in Africa and South Asia enrol impoverished people who are 
ideal experimental subjects because of their poor health or high risk of disease. As a result, 
biomedical knowledge is derived from populations whose life circumstances - and, we would 
argue, whose biology - are significantly different from those who will benefit from the result­ 
ant knowledge. Testing biomedical technologies on populations who are not the same as those 
who will use them constitutes yet another kind of experiment. Development of pharmaceuticals 
is a critical nexus in these practices. 
The global expanse of clinical drug trials illuminates a little-known aspect of the contem­ 

porary global economy. Adriana Petryna was one of the first anthropologists to draw atten­ 
tion to this phenomenon, which came to her attention during her research on the effects 
of the Chernobyl nuclear disaster in the Ukraine, where she noticed an astounding growth 
in pharmaceutical trials. Petryna points to how this worldwide expansion has been driven 
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b a number of factors, including regulatory frameworks that require RCT data to license 
d:ugs and the relative financial savings gained by setting up clinical trials outside the major 
·ndustrialized economies. Another important factor is the growing difficulty of recruiting 
'.naive' patients (those who have not been treated with medications for the condition under 
study) in North America and Europe. For example, a person with hypertension who has 
never been treated with hypertension drugs would be a 'treatment naive' research subject. 
The disease is assumed to exist in a 'pure' state in such a subject, compared with patients 
whose hypertension has been adulterated by previous drug therapy, making the 'noise' of 
prior interventions difficult to isolate from the 'signal' of the drug under study. Originally 
focused on the 'second world; the notable countries of post-socialist Eastern Europe, where 
Petryna did her initial fieldwork, the geography of clinical drug trials is expanding, par­ 
ticularly to developing nations with sufficient biomedical infrastructure to support them 
in Latin America and Asia. 
Much anthropological research has documented how many people enrol in clinical trials 

with the assumption (often correct) that they will receive better medical care.45 Petryna refers 
to this matter as 'ethical variability' to underline how the outsourcing of clinical trials relies on 
landscapes of constraint that are not taken into account.46 She points out that a globalizing 
political economy has created a terrain in which the bodies of poor populations are made avail­ 
able for clinical experimentation, and that although those who participate benefit by receiving 
health care while part of the trial, they are unlikely to be wealthy enough to afford the drugs 
that are eventually marketed after being approved. While arguably in the real world of clinics 
and doctors' offices there is always a degree of 'ethical variability; Petryna notes the paradox of 
arguing that clinical trials are a social good when the recruitment of subjects indirectly results 
from socially undesirable conditions such as poverty and dysfunctional health systems. Her 
work highlights the role of anthropologists in forcing consideration of the broader social forces 
that alter the foundations on which the rules of ethical research are constructed. When those 
who enlist into clinical trials do so because they are poor and do not have access to health care, 
they are likely to be from a different social group than those who will benefit from the interven­ 
tions being tested. Those social differences likely also translate into biological differences (sec 
Chapter 13) which would undermine the grounds of biological equivalence on which biomedi­ 
cal research is based.47 

In some cases the vulnerability of trial participants is overtly at stake when testing interven­ 
tions meant to address those vulnerabilities. Trials of pre-exposure prophylaxis for HIV using 
antiretroviral drugs, for instance, were seen as a way to empower women with a technology 
that was (unlike the condom) controlled by women. But paradoxically, when the trials failed, 
activists were blamed for raising ethical issues and the women in the trials were blamed for not 
taking the drugs properly.48 

The Iiki trial highlights one of Petryna's key points, that: 

in 'zones of crisis; protection and safety considerations are weighed against immediate 
health benefits or the knowledge to be gained. Ethics and methods are modified to fit the 
local context and experimental data required ... 'Ethical variability' becomes a core value 

f 49 and a presumed course o action. 

The disputes over whether the use of placebo control groups is acceptable or even ethical 
in the context of a rapidly spreading, highly lethal epidemic highlight this nexus of variability, 
where local context requires trade-offs between universalized bioethical demands, local 
views of what is just and moral conduct, and differing perspectives on what constitutes 
valid evidence. 
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What Should Count as Evidence? 

After many years of isolation, in the mid-1990s the Chinese government began to remove 
obstacles to international development aid in the Tibetan Autonomous Region (TAR). Vincanne 
Adams, a medical anthropologist who had worked in Tibet for more than a decade at the 
time, was asked by Tibetans to join a team of doctors, nurses, and midwives from the United 
States to develop a programme for training rural health care workers in 'safe motherhood'.50 
The local government, very aware that maternal death in childbirth was taking a heavy toll, was 
eager to obtain whatever assistance they could to improve the situation. The group of Americans 
planned to introduce a midwife training programme and sought out funding to do so. In order 
to obtain support, Adams and colleagues were obliged to develop a 'statistically robust' project 
that woul? be compar~ble with data being collected from projects in other countries. They 
were told m no uncertain terms that they could not use maternal mortality as a measure in this 
research because 'not enough women die in Tibet to get a good power calculation." 
Adams and colleagues could not dismiss this criticism as simply heartless because evi­ 

dence-based guidelines demand that maternal mortality aggregates be made on the basis of 
deaths per 100,000 live births - something that would never be possible given the size of the 
~ibetan population. Adams asks rhetorically, what 'sort of epistemic imperative' could pos­ 
sibly turn a statement about not enough maternal deaths into a 'true fact'? She adds, this 
statement 'felt like a lie; given that proportionally 40 times as many women die in childbirth 
in Tibet as compared to the United States.52 Adams's group was told that they should instead 
look at infant mortality, given that the number of newborn deaths was high enough to pro­ 
duce 'good statistics'. 
The project was also chastised for not being able to find a reliable control group. Because 

all rural health workers meet at the country headquarters of the research project every few 
months for training and a review of skills, it was argued by potential funders that there 
would be 'cross-contamination' and interventions would 'leak' over into those communities 
designated as controls. As Adams puts it: 'the desire for scientific rigour in our project, in 
effect, aroused a need to reproduce a laboratory-like situation in which we could designate 
a "study population" and treat it as if it were stripped of all features that did not pertain to 
the discrete variables we were measuring'.53 Adams takes issue with the assumption that 
careful project design would result in the bodies of women being decontextualized so that 
they co~ld then be reliably treated as nondependent variables. In Adams's estimation, this 
production of 'facts' out of context54 led to the 'erasure' of a population of people that des­ 
perately needed good medical help. 
This particular case also illustrates another difficulty in the globalization of biomedical 

experiments, that of problems with enumeration at the local level. Tibetan women made clear 
to Adams that villagers were very cautious about divulging information because they were well 
a:-vare that their local beliefs about the part the spirit world plays in successful pregnancies and 
~1rt~ w:re not co_mpatible with those of the health care workers. This discrepancy made 'truth 
fmdmg a complicated process. The research team, which included educated Tibetans was 
convinced that such beliefs block the way to a more appropriate, biomedically based under­ 
sta?ding on the part of Tibetan women about maternal death and infant morbidity. These 
beliefs, health care workers argued, prevent women from seeking out good prenatal hospital­ 
based care and are, in effect, simply lies that women tell themselves. The research team, in their 
certainty about their own truth claims based on numbers (their own moral orientation), could 
not appreciate that local beliefs are not arbitrary, but equally 'embedded in a moral terrain'.55 
For the targeted Tibetan women, the 'instruments of modernity' designed to force them to Jet 
go of 'outmoded beliefs' would strip them of morality. Ultimately this situation is, once again, a 
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tion of what counts as truth, and it shows how misunderstandings arise at the intersection 

ques d f h . . . h' h f the moral economy of the biomedical experiments an that o t e communities m w 1c 0 
are performed, even when such research addresses problems of unquestionable 

they 56 . .1 1 c h Iil · · I rtance such as maternal mortality or the prevention of HIV. S1m1 ar y, ror t e 1 <I tria impo ' . . . d 
investigators and participants, statistical and methodolog1c_al concerns over evidence counte 
little compared with the urgent need to at least try to save lives. 

Economies of Blood 

That the knowledge produced through clinical trials is 'pure' or 'untai~ted' by local cont_e~t is 
increasingly difficult to maintain in light of historical and anthropolo~ical res_earc_h on c~mic~I 
trials. These findings have consistently revealed that moral economies ar_e inevitably 1~?h­ 
cated in connection with research on human subjects. Such moral economies are most visible 
in developing countries where trial formats routinely exchange blood and bodily substances for 
edical care. While the transactional nature of clinical trials is not always visible to research­ 
:s, the social relationships that develop in clinical research are consistently viewed by partici­ 
pants as a kind of economy, as one informant explained to anthropologists working in the West 
African country of the Gambia: 

The Medical Research Council takes blood from healthy people and sells it ... When one 
joins the ... study, they will take much blood and if you are not lucky the [study 

. . l d' s7 participant may ie. 

In this study, Fairhead and colleagues observed how the research workers' research prac­ 
tices intersected with local understandings of blood and vitality, what the authors call an 
'economy of blood'.58 Their reports echo similar observations reported by others in many 
other parts of the world. As mentioned in the previous chapter, historian Luise White 
tracked 'vampire rumours' in East Africa that located Western biomedical practices within 
a broader economy of extraction and exploitation.59 A veritable global economy in blood 
and body parts does indeed exist, making such rumours even more trenchant. Rumours 
about the extraction and sale of blood and body parts reflect how biomedical technologies 
are perceived and influence the way they are used. A moral economy of medical research 
becomes solidified when entire communities are routinely settled in an uneasy coexistence 
with a research apparatus that gives jobs and economic incentives, even as it takes blood 
and other bodily samples. In some cases, the moral economy of research is clearly visible, 
particularly when wealthy research institutions build gleaming, high-tech research com­ 
pounds in the midst of impoverished communities that may not even have a reliable supply 
of electricity or running water. But anthropologists have discovered moral economies at the 
heart of medical research even in the United States where 'human guinea pigs' make a living 
by participating in clinical trials.60 

The compelling lessons from this growing body of ethnography are threefold. First, the 
notion of a 'scientific moral economy' advanced by Daston and Gallison (see Chapter 2) is only 
possible where robust social relationships exist that enable trust and accountability amo~gst 
persons. Second, clinical research involves forms of exchange in which the worth of the project 
and appropriate compensation for participants is liable to be a constant source of tension, 
negotiation and resentment. And third, working misunderstandings, or even deliberate mis­ 
recognition about the inequalities and vulnerabilities that drive many subjects to participate in 
research are implicated in numerous research settings. 
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These ethnographic studies highlight a further paradox associated with clinical trials. While 
the authority of the evidence that accrues from them derives from procedures to ensure 
'objectivity' (such as blinding and randomization), creating such conditions is not possible 
without a tissue of social ties, reciprocal obligations, working misunderstandings and material 
and symbolic exchanges already in place. Two apparently irreconcilable moral economies 
intersect during such trials: first, that of science and the objectivity it prises, and second that of 
'trial communities' involving the exchange of blood, tissue, and participants' narratives (such as 
recollections of symptoms or health-related behaviour) for material compensation of various 
kinds and medical care. 
For many the choice is between no medical care at all or medical care that comes by being 

part of a clinical trial. Neither altruistic nor brute exploitation, these trials enable transactions 
between the powerful, their intermediaries and the powerless. Anthropologist Kris Peterson 
argues that ethical practice requires recognition that trials may have important social conse­ 
quences that transform the lives of both research subjects and those around them, and that 
researchers should act accordingly.61 But such consequences are often 'misrecognized' because 
they occur long after the trial has ended, and outside the frame within which the research is 
conducted. Multiple ethnographic studies demonstrate that the global apparatus of biomedical 
research, particularly clinical trials and other experiments that enrol populations, relies on 
highly localized social relations that enable an economy of the gifting of blood specimens nec­ 
essary to the production of evidence, and these social relations persist long after experiments 
end. Importantly these relations condition access to biomedical care and other resources that 
may in fact produce biological differences between those they include and those they exclude. 
Research subjects may be biologically and socially different from those to whom the evidence 

from the trial is to be applied, a fact that is most visible when evidence from trials in India, for 
example, is used to prescribe drugs in Sweden. But it also occurs even when they are in the 
same geographic locale, as when results from studies are applied to populations that have not 
had the benefit of the benevolent health stewardship offered through participation in clinical 
trials. We turn in closing to further examples of how clinical experiments may produce bioso­ 
cial differences, transforming individual bodies and whole social groups as they gain access to 
powerful medicines. 

Experimental Communities: Social Relations 

In the 1920s a leper colony was established by the French colonial physician Emile 
Marchoux on the outskirts of Bamako in the colony of French West Africa. Marchoux was 
one of the Pastorians described in the previous chapter, and was trained in the emerging 
science of microbiology at the Institut Pasteur of Indochina. Subsequently, he was charged 
with founding the first African microbiology laboratory in Saint-Louis, in what is today 
Senegal. His interests eventually turned to leprosy and he founded the Institut central de 
la Lepre some 20 kilometres from Bamako, capital of the French Sudan. Marchoux was a 
humanist, and did not seek to control the ravages of leprosy by forcibly rounding up 
and quarantining lepers. Rather, he sought to attract lepers to the lazaret, as leper colonies 
were called, with the promise of humane treatment. Marchoux's approach was a successful 
one, drawing in many who had been ostracized from their communities. However, 
treatment at the time was largely ineffective, and those who flocked to the Institut 
for relief became a willing group of experimental subjects when the Institut's scientists 
tried out new treatments in a quest for a cure for the stigmatized disease. The leprosarium 
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as renamed the Institut Marchoux in 1935 and continued to experiment with_new agents 

w ossible treatments. The historian Eric Silla has chronicled how a community of lepers 
as! their families grew up around the Institut, as patients intermarried and settled around 
a~ rounds of the facility. Gradually this community became the small town of Djikoroni, 
t ~i~h has since been swallowed up by sprawling Bamako, becoming one neighbourhood 
w ngst many in the city, but distinguished by this particular, biomedical history.62 
arno ·d I I' . 1 t . 1 Seventy years later in the same part of West Africa, in the m1 -1990s, two arge c mica na s 
were carried out to test the antiretroviral drug AZT for the prevention of mother-to-child trans­ 
mission of HIV, one trial sponsored by the French national AIDS research agency (ANRS), and 
he other by the rival US Centers for Disease Control (CDC). The French study tested 14,385 
t men in Bobo-Dioulasso (Burkina Faso) and Abidjan (Cote d'Ivoire), while the United States 
:~dy tested 12,668 women in Abidjan. All the women received state-of-the-art counselling 
before their HIV tests. Of the more than 27,000 women tested, 3,424 were found to be positive. 
However, in the US study 618 HIV positive women never returned for their results and post-test 
counselling; in the French study the figure was 648. Researchers told Nguyen that the dro~out 
rate was lower amongst HIV negative women, suggesting that women suspected they might 
receive a positive diagnosis and decided not to return for results. Of the HIV positi_v~ women 
who returned for their results, only 711 were included in the actual trials; the remammg 1447 
women were either excluded for reasons described below or simply did not consent.63 

The trials had an enormous impact in shaping the local population's early response to the 
epidemic, simply because of the sheer number tested at a time when HIV tes_ting was not 
routinely offered elsewhere. Based on Nguyen's fieldwork with Hl V-prevention and cai:e 
programmes in both countries in the mid-1990s, the majority of people who knew their 
HIV status had learnt it by having been recruited into the trials.64 But only a small minority 
of women were actually enrolled in the trials, although a very large number had been 
screened to have a significant pool from which to enrol eligible study subjects. There were 
numerous reasons that disqualified women, most usually for not presenting themselves 
early enough in pregnancy to receive AZT, or those suffering from anaemia, w_h!ch could be 
dangerously worsened if they received AZT. Women who had tested HIV ~o_sitive b~t were 
not eligible to enrol in the trials complained bitterly that they had been discarded. They 
resented their lack of access to what they perceived to be panoply of services for women 
who had been included in the trials. 

Indeed the women who were included in the trial did receive medical care and social 
services that were not available to others, even if they were in the placebo group and did not 
receive the AZT. After having been tested, many of them found their way into community 
groups in search of material and social support; some even set up organ~zatio~s for _the!r 
fellow would-be trial subjects. The ethical requirements that informed the inclusion cntena 
that determined who was accepted into the trial generated a perception of injustice, which 
ironically laid the groundwork for a shared solidarity that would later surface when women 
enrolled in the trials were prioritized to receive antiretroviral drugs in the French govern­ 
ment's first HIV-treatment programme in Africa. Nonetheless, over time, as drug access 
broadened and health returned to the women, the groups that grew out of the trial flour­ 
ished. Some of the widows remarried, and many of the younger women went on to find 
husbands - some of whom they met in the groups - and to have children. Like the Bamako 
leper colony that became a village that later on would blend into an expanding city, these 
clinical trials spawned community groups whose members' access to treatment has kept 
illness at bay and attenuated many of the differences that set them apart in the cities where 
they now live. 
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This work shows that these globalized efforts to produce biomedical knowledge have a num­ 
ber of unforeseen consequences. The first is that biomedical research that enrols humans into 
trials or cohorts produces novel forms of social relations - what have been termed by some as 
'trial communities.T These forms of sociality are particularly salient in settings where they are 
directly linked to fundamental individual and collective vitality, notably in settings where non­ 
existent public health infrastructure and poverty means that participating in research becomes 
a survival strategy. The resulting trial communities can be seen as a mechanism for producing 
a situated biology. Anthropologist Paul Rabinow first proposed the idea of 'biosociality' new 
forms of social relations organized on the basis of biological conditions or common genetic 
make-up - over a decade ago.66 Today, we see a kind of research-driven sociality as people 
gather together with intent to participate in clinical trials. The consequences of such forms of 
sociality will be a crucial focus for future medical anthropological investigations that will need 
to address the biosocial differentiation of those who are included in and those who are excluded 
from clinical research. 

In Summary 

A cornerstone of scientific biomedicine - the ability to compare populations under con­ 
trolled conditions - was built on the assumption that measurements of human biology could 
be used as a standard for comparison. Comparison requires experimentation, a virtual or 
deliberate creation of the conditions of comparison. Biomedicine is unique compared to 
other laboratory sciences in that it must experiment, at some point, on humans, and, because 
there are severe limits to what one can do to experimental subjects, comparison must be 
grounded in the assumption that humans are biologically similar. Today, evidence of bio­ 
medicine's effectiveness is increasingly derived from vast experiments that enrol subject 
populations worldwide.67 

These populations are contemporary 'theatres of proof' where statistical technologies 
choreograph the performance of the experiment. Prevailing moral assumptions and political 
and economic imperatives, however, leave many questions unaddressed by this experimental 
apparatus and uncomfortable findings are often suppressed. The political and economic 
imperatives that drive research and that also weave culture, history and power into biological 
reality, as described in the ethnographic examples in this chapter, remain hidden from view. 
However, what is 'proven' in these studies determines how diagnoses are made, how medica­ 
tions are prescribed the world over and even informs the policies of governments and other 
large institutions. 
The kinds of people who make themselves available for experimentation, however, are likely 

to be biologically different from those who have no pressing need to subject themselves to 
clinical trials, undermining the grounds of comparison that would enable the generalization of 
such evidence. Based on data from trials, interventions are being rolled out across the world 
and entire populations made subject to them, even though the real-world setting in which 
these interventions are carried out is completely different from the laboratory of the clinical 
trial: this too is an experiment. 
Biomedical research underwent a fundamental shift when theories of biological universality 

converged with practices that generated knowledge by means of comparison. Once biological 
standards were accepted, it became possible to compare bodies, and then groups, using sta­ 
tistical techniques. Arguably we are at the apogee of 'evidence-based medicine; as research 
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rogresses, financial constraints, and gr~""'.ing public awa~eness tighte~ .the li.nk between 

~nowledge and practice in the spheres of clinical and population ~ealth. Clinical t~1als gene~ate 
the most powerful forms of evidence, and are undergoing growing anthropological scrutiny. 
Anthropologists have contested clinical trials' evidentiary supremacy, showing that they can- 
ot claim to be 'objective' but in fact are shot through with moral claims and are the product of 

n olitical circumstances. Moreover, ethnographic scrutiny of clinical trials points to systematic 
forms of ethical misrecognition whereby social and biological difference is conflated and depo­ 
liticized. And finally, clinical trials actually contribute significantly to producing social and 
biological difference amongst humans. 




