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Neo-clinicians, Clinical Trials, and the Reorganization of Medical Research in
Paris Hospitals after the Second World War: The Trajectory of Jean
Bernard

CHRISTELLE SRIGAL®

"Christelle S Rigal, PhD, CERMES, Site CNRS, 7 rue Guy Moquet, 94801 Villgjuif cedex, France, ; e-mail:
rigal/at/vjf.cnrs.fr

Between 1940 and 1970, medical research was transformed. In France, as well asin Britain, this
transformation has often been associated with the renewed importance of experimental medicine. Like the
actors who participated in this transformation, historians have highlighted the “biologization” of medicine that
took place and was advocated by a new generation of clinicians and fundamental biologists.* Together, they
believed that medicine needed greater input from virology, bacteriology, immunology, embryology and
biochemistry, and required new spaces where clinical questions could be trandated into experimental
systems, examined and manipulated. In France, the Institut National d'Hygiene (INH, Nationa Institute for
Health), created under the Vichy regime, became the home institution for many researchers working on
disease causation, transmission, and evolution. In the 1960s, a major reform of medical teaching and
organization carried out under the presidency of General de Gaulle resulted in the creation of dozens of
hospital laboratories, which participated in these developments.? However, in the eyes of French post-war
medical reformers, biology was not the “single best way” to make medicine more scientific. Another was to
trust in numbers, to mobilize statistics and quantitative tools for evaluating the effects of medical care and
therapeutic intervention. In contrast to the biological route, the statistical path was highly problematic,
meeting resistance, if not outright hostility, from clinicians, with the result that the eventua “mathematization”
of French medical research has been attributed to external pressures, resulting either from the newly found
political influence of INH statisticians, or from the new research questions and tools imported from Britain
and the United States, where quantification in the clinic as well as in public health had long benefited from
wide support. According to this perspective, in contrast to their colleaguesin Britain and the USA, French
medical reformers favoured a form of biomedicine which, despite recognizing the importance of molecules
and macromolecules, was characterized by a physiological approach to the understanding of disease and
therapeutic efficacy, and allowed clinical trials only alimited role in selecting the optimal mode of medical
intervention.

This paper examines this scenario, focusing on the example of cancer research in France. There—as

el sewhere—cancer research received impetus from public charities, benefited from increased government
funding, and took a fresh turn after the Second World War, with new investigation into viruses, mutations,
and immunological responses. However, while French achievementsiin risk factor epidemiology, which were
largely due to the work of a small group of medical statisticians located within the INH, have been widely
acknowledged, the French contribution to what was the most important change in cancer treatment, namely
the rise of cancer chemotherapy in the 1960s and 1970s, is barely remembered.* As a consequence, the
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existence of aclinical path toward controlled trias, and the quantification of bedside research that
accompanied it, has tended to be overlooked in the case of France.

In order to fill this gap in the literature and test the hypothesis that French “neo-clinicians” created a small,
but none the less significant, medical world in which biomedicine was synonymous with diagnosis as well as
treatment, with clinical trials as well as macromolecules, with patients as well as animal models, this paper
examines the trajectory of Jean Bernard and his co-workers. Jean Bernard was one of the “neo-clinicians”
who argued in favour of the reform of medical research in France after the Second World War, emphasizing
the need for institutional and intellectual changes that would reinforce the role of biology and statistics in the
practice of medicine. That this was not mere rhetoric is revealed by the work on acute leukaemia carried out
by Bernard and his team at the centre for research on leukaemia and blood diseases in the Hopital Saint-
Louisin Paris, which took an active part in international cancer research, and helped to establish
chemotherapy as a major form of treatment for cancer in the 1960s and 1970s.

In this context, the development of trial protocols, the use of control groups, and the application of
computational techniques were advocated as means for the production of standards and norms that would
ensure greater comparability, homogeneity, control and “objectivity” of medical practices. However, these
did not lead to a complete substitution of traditional—mainly qualitative—clinical research by quantitative
approaches. By following the introduction of controlled clinical trials in one particular setting, that of the
Saint-Louis Hospital, this paper also shows that the project for modernizing and rationalizing French medical
research was in large part inspired by cancer research in the United States, including its commitment to an
industrial model of research organization. However, paradoxically, in France this project was not based on
the mounting influence of private pharmaceutical firms, but rather—in a way reminiscent of British
medicine—on state-supported quasi-universal access to health care, with its cortége of massive
investments, and alleged co-ordination and control.>

My argument is developed in three parts. First, | summarize Jean Bernard's scientific and medical career as
it exemplifies the trgjectory of many French biomedical reformers. Second, | focus on Bernard's research on
leukaemia, analysing the evolution of his clinical trial methodology, and examining the relationship between
this evolution and the transformation of leukaemia research in the USA. In the last section, | relate these
cognitive and practical changes to the political and institutional reorganization of medical research in 1960s
France, which helped to make these changes areality.

Jean Bernard's Early Medical Career

Before studying Bernard's work in Paris and following his trajectory towards statistically based controlled
clinical trids, it is worth saying afew words about his early career. Jean Bernard was born in Parisin 1907.
In 1929, he took an internship under Paul Chevallier, a physician from the Assistance Publique des HOpitaux
de Paris (APHP), who had first qualified in dermatology and then specialized in blood disorders.® In 1930s
France, haematology was still a minor discipline, obsessed with discussions about nomenclature and tissue
genesis, and haematological disorders were described and classified by correlating clinical signs with
microscopic findings. Thus, Bernard's first publications, which were co-authored with Chevallier, were
mainly concerned with the description and characterization of diseases of the lymphatic system. Between
1930 and 1935, Bernard also helped the paediatrician Robert Debré and the veterinary surgeon Gaston
Ramon to develop a diphtheria vaccine at the Pasteur Institute.”

Bernard prepared his doctoral thesisin the laboratory of André Lemierre, professor of infectious diseases.

=4 Published in 1936, his MD thesis showed that the injection of coal tar into the bone marrow of rats induced
& | cukaemia and lymphomas.? These experiments contributed to the classification of leukaemia as a neoplastic

EM disease, thereby helping to settle the question of its cancerous nature. During the war, Bernard worked in a




Top

Jean Bernard's Early
Medical Career

B Statistics and
Clinical Medicine:
Local Paths to
Controlled Clinical
Trials
The Clinical Vision of
Medical Progress
and Government
Rationalization

French Post-war
Medical Research:
Foreign Models and
Local Practices

-
o
(R
T
o

—

15IH Py

15IH pay

surgical ambulance team, where he treated war wounds with sulphonamides. He joined the French
resistance in southern France, before serving as a physician in the army. Then, in 1946, having passed the
highly competitive examination of Médecin des Hopitaux de Paris, he joined the paediatric department of
the Hérold Hospital.

During the war, the activities of paediatric departments had been profoundly transformed. The introduction
of penicillin and the sulphonamides revolutionized the prognosis of many infectious diseases, so that the only
terminally ill patients remaining in the wards were children suffering from leukaemia or cancer. Bernard
therefore chose to concentrate on these diseases, and combine traditional bedside medicine with
experimental studies.® In 1946, having agreed to work on leukaemia with the biologist Marcel Bessis, the
latter put at his disposal a small laboratory at the Centre National de Transfusion Sanguine (National Centre
for Blood Transfusion), which was equipped with experimental tools and animals.*® Later, Bernard turned
rooms in the cellar of the Hérold Hospital into a small research laboratory.*

At that time, leukaemia was suspected when swelling of the haematopoeitic organs, haemorrhages, pallor,
and infections appeared. Microscopic examination of the patient's blood was necessary to confirm the
diagnosis, and leukaemia sub-classification was based on the histological study of normal white blood cells.
Thus, acute leukaemia was defined as an increase of normal mature white cells, combined with a high rate of
abnormal immature white cells in blood. However, dissatisfied with such classification, Bernard in 1947
began reviewing the files of about 150 acute leukaemia patients in search of more precise diagnostic criteria.
As aresult, he was able to show that initial symptoms evoked acute leukaemiain only 30 per cent of the
cases, and that in most cases the bone marrow had contained many leukaemia cells (morphologically
abnormal immature white cells) even before these had appeared in the blood. Hence, he proposed that the
final diagnosis should be based on bone-marrow examination.*? Another type of research in which Bernard
participated after the Second World War involved the use of radioactive molecules. For instance, in 1952,
working with the head of the Military Health Service, he injected radiolabelled white blood cells into healthy
volunteers and patients with leukaemia in order to compare their circulation in normal and pathological
conditions.*®

In 1957, Bernard left the paediatric department at the Hérold Hospital to head the paediatric department at
the Saint-Louis Hospital.'* There, a new building entirely devoted to haematological research, called the
Hayem Centre, was built for him and his team in 1960.%°

Statistics and Clinical Medicine: Local Paths to Controlled

Clinical Trials

Bernard ran his first therapeutic experiment at the beginning of the 1940s, when he injected colchicine, the
akaloid of meadow saffron, into the bone marrow of seven of his patients. However, he found the results
from this experiment unsatisfactory. Although the state of every patient's bone marrow had improved, in only
two cases did their general health improve, and this at best for afew months. Moreover, colchicine was
difficult to use, since it had no effect when given either orally or intravenously. Bernard made no further
attempt to treat human leukaemia until 1947.% His renewed efforts at treating leukaemia reflect the
““biomedicalization” of cancer that was taking place, in France as elsewhere, and involved using chemical
compounds to poison cancer cells on the one hand, and statistically based controlled trials on the other.
However, they also illustrate the fact that the emergence of atrial culture in a French context was the
product of local circumstances stimulating biomedical reform, as well as of a new transatlantic circulation of
tools, results, and (less often) researchers.

It iswell known that during the second half of the twentieth century, controlled clinical trials became
standard practice for assessing the efficacy of medical treatments. In the 1960s and 1970s, first in the Unitec
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States, and then in Europe, the randomized controlled trial (RCT) gradually became accepted as the most
objective procedure, and after the 1962 amendments to the American Food, Drug and Cosmetics Act,
became a requirement for drug marketing authorization. Historians who have studied clinical trias have
analysed their characteristics and their gradual adoption by clinical researchers.!’ Most of the historical
work examining the development of controlled clinical trias has located their origin in the United Kingdom
and in the United States. Moreover, it has generally described their evolution as resulting from the
simultaneous emergence of a community of statisticians specialized in medical research, and of a group of
““clinical reformers’ convinced firstly that biology and statistics are indispensable to medical progress, and
secondly that therapeutic experimentation is necessary, even for “incurable” diseases. Modern therapeutic
evauation can therefore be viewed as the product of the convergence between the evolution of statistical
concepts and methodologies, and attempts by physician-experimenters to reduce the biases inherent in the
selection of patients.'® However, it would be naive to believe that the generalization of the RCT was simply
aquestion of methodological progress. As Harry Marks has pointed out in the American context, such
techniques as group control and randomization were promoted by an unexpected alliance between élite
physicians, who were suspicious of both general practitioners and drug manufacturers, and officials from the
Food and Drug Administration, anxious to control the pharmaceutical market and limit the number of drugs
without therapeutic value, in order to force the industry to organize controlled (but not necessarily
randomized) trials.*

Many clinicians viewed those trials, in particular randomized trials, with reluctance or even opposition.
Various reasons have been put forward to explain this reluctance. Firstly, the strength of clinical “tradition”,
emphasizing the individuality of patients and diseases as well as the importance of the physician's experience
and clinica “judgement”, has been seen as incompatible with the popul ation-based approach involved in
therapeutic evaluation.?® This aspect is often related to a second explanation, namely the physician’s lack of
training in statistics, itself linked to the ingtitutional weakness of medical statistics.?* Thirdly, randomization
and placebos were often considered to be unethical by clinicians because they imply giving a treatment to
patients without any obvious reasons for considering it effective, thereby transforming these patients into
laboratory animals.?? Alternatively, if the treatment is to all intents and purposes thought to be effective, then
it is unethical to deny the therapy to half the sample population.

The fact that physicians' reluctance to adopt controlled clinical trials was eventually overcome has been
described as the consequence of practical, scientific and regulatory factors. In the aftermath of the Second
World War, interest in controlled trials was strengthened by the large-scale release onto the medical market
of more effective and vigorously advertised pharmaceutical products, like the sulpha-drugs and antibiotics.
Under pressure from patients keen to try new treatments, but suspicious of pharmaceutical firms’ claims of
efficacy, physicians began to accept clinical trials as a means of organizing clinical judgement, strengthening
their expertise, making the alocation of drugs easier, and facilitating difficult therapeutic decisions. This trend
was reinforced in the 1960s by regulatory measures, which—in the United States at |east—transformed
controlled trials into powerful administrative tools.?®

Another explanation for the eventual acceptance of controlled clinical trials by clinicians, which is less often
mentioned but plays an important role in our story, is the establishment of laboratories within medical
research institutes, which introduced the idea of experimental control.?* This was echoed in the books and
articles written by statisticians recruited into these institutions, which drew analogies between “basic”
research and controlled clinical trialsin order to familiarize clinicians with medical statistics.>> An analysis of
Bernard and his co-workers' research on leukaemia demonstrates this. It also shows important differences
between the Parisian scene and American cancer research, both in terms of trial methodology, and the ways
in which this new form of medica “scientificity” was appropriated.

Bernard's first therapeutic experiments on humans at the beginning of the 1940s had ended following a
combination of technical difficulties and ambiguous results.® A few years later, between 1947 and 1950,
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Bernard and Bessis treated—in away typical of local clinical and physiological innovation—about twenty
patients with so-called exsanguino-transfusion, a technique for replacing nearly al aleukaemia patient's
blood with that of donors.?” The fact that some colleagues argued that remissions observed after the
treatment were spontaneous led them to devise quantitative criteriafor contrasting “improvements” with
““partial remissions” and “complete remissions’, and for comparing the frequency of the latter with that of
the “spontaneous’ but complete remissions reported in the literature.?® According to Bernard and his
colleagues, it was not possible to argue that exsanguino-transfusion prolonged life, because the mean surviva
time of untreated patients was not known precisely enough, and data varied considerably from one specialist
to another.?® Hence the treatment was abandoned, not because it had failed, but because it was too difficult
to generalize and laboratory work was unlikely to improve the results.

The mixed results of exsanguino-transfusion made the American aternative, namely the chemotherapeutic
use of folic acid antagonists, appear more attractive. Asiswell known, Sidney Farber's team conducted the
first trials of folic acid antagonists in acute leukaemiain Boston in 1947.%° Some ten other groupsin the
United States and in Europe rapidly began testing these compounds. No pre-established treatment protocol
was used, and the evolution of the disease in treated patients was compared with what had been observed
before potentia drugs became available. In Paris, the first results obtained with the antagonists supplied by
the American firm Lederle Laboratories were not spectacular; they were equivalent to those obtained with
exsanguino-transfusion. However, the use of molecules was simpler than the substitution of a patient's blood,
and chemotherapy was considered more promising on the grounds that specific chemicalsto kill specific
cells would eventually be found. Though interesting, the results obtained by the ten other groups were neither
similar, nor even comparable. Practices differed, in particular regarding dosage and treatment schedule. In
addition, the criteria used to assess the efficacy of folic acid antagonists were not identical; the evauation of
the most effective molecules differed, as well asthe inventory of their effects on the clinical status of the
patients. Among the reported trials, the only shared conclusion was that folic acid antagonists were able to
induce remissions.®!

Soon after this introduction of the folic acid antagonists, in 1950, the teams of William Dameshek and
Sidney Farber in Boston on the one hand, and of Joseph Burchenal in New Y ork City on the other,
announced the induction of remissions in leukaemia following the administration of the hormones ACTH and
cortisone. Once again, many trials were launched in several countries.® Within two years, about 250
patients had been treated worldwide. If one considers the number of patients involved, the two main groups
participating in the trials were Burchenal's at the Memorial Hospital in New Y ork, and Bernard's at the
Saint-Louis Hospital in Paris. As for previous treatments, methods and results were not easily comparable.
In particular, the definition of remission till varied greatly from one centre to another. Nevertheless, the
different teams reached the same conclusion: the frequency of remissions with ACTH and cortisone was
equivalent to that obtained with folic acid antagonists.

Although Bernard and his co-workers initially mimicked Burchenal's practice by using cortisone alone, they
soon began combination trials using folic acid antagonists, hormones, and transfusions to treat acute
leukaemiain children. From the outset, remission rates were higher than ever before. However, as the mean
duration of the disease was not yet accurately determined, it was impossible to assert unambiguously that the
treatment prolonged life. The folic acid antagonist and the hormone were either given together, or in
succession in order to compare both methods.®* Although the two trials were separated by a short interval,
comparison was still “historical” in nature. Then, in 1952, Bernard and his colleagues designed their first
““comparative’ trial. The aim was to assess the value of cortisone for maintenance therapy—as opposed to
therapies aiming to induce remission. The children who were in remission at the Saint-Louis Hospital were
divided into three groups. Patients from the first group received the same dose of cortisone during remission
as during induction. Patients from the second group took cortisone at a lower dose, and for children from
the third group the hormonal treatment was discontinued.>®
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The pharmacopoeia against leukaemia was then enriched by another emblem of cancer chemotherapy: 6-
mercaptopurine. Burchenal's team conducted the first clinical studies with this new drug, publishing the
results in 1953.3¢ Within a year, about twenty American groups and three foreign teams, including
Bernard's, had tested this agent. Once again, locally defined criteria rendered the different trials difficult to
compare. The assessment of the therapeutic efficacy of 6-mercaptopurine was further complicated by the
fact that some investigators gave it alone, whereas others combined it with available drugs.®” Given these
parallel enterprises, the harmonization of assessment methods seemed increasingly necessary. The question
was debated with growing intensity at the international level during the late 1950s. However, even in the
1960s, practices were only partially standardized.®®

During the 1940s and 1950s, Bernard's team conducted local, independent, therapeutic trials. These
involved small numbers of patients, ranging between ten and fifty. Inclusion and evaluation criteria were not
formally predetermined. In the first phase, which had the object of inducing remission, no control group was
used. It was the clinician's experience of the disease that served as the reference point. Nevertheless, despite
his extensive experience, Bernard did not always consider himself able to distinguish between spontaneous
remission and remission due to treatment.>® Thus he continued to use “historical” controls, the analysis of
hundreds of patients' files, which provided him with an estimation of the frequency and duration of
spontaneous remissions. Then, at the beginning of the 1950s, Bernard and his co-workers started organizing
comparative trials in an attempt to find therapeutic schedules capable of maintaining remissions. They used
no placebo, administering instead competing therapies to each different group of patients. These trials were
neither randomized, nor double blind. Even if the Parisian team compared their evaluation criteria regularly
with those used by American acute leukaemia specidlists, they saw no need to align their practices with
those of their American colleagues.

We have already seen that in America, from the mid-1950s onwards, clinical trials on acute leukaemia were
conducted by the different specialized centresin asimilar way, that is to say mainly on the basis of local
practices and knowledge and without referring to controlled clinical trial methodology. That situation
changed in 1954 with the creation, within the National Cancer Institute (NCI), of the Cancer Chemotherapy
National Committee (CCNC). The new committee was directed by Sidney Farber, and was responsible for
co-ordinating the relationship between government, industry, and institutions. One year later, under pressure
from the United States Congress and from oncologists outside the NCI, the Cancer Chemotherapy National
Service Center (CCNSC) was set up to replace the CCNC. The main mission of this new agency was to
supervise pharmacological and other pre-clinical tests, in addition to organizing co-operative clinical trials,
thereby bringing together the numerous American teams and, later, foreign teams as well. Within the
CCNSC, clinical trials on childhood acute leukaemia were organized by the Acute L eukaemia Group B
(ALGB), which soon became the Cancer and Acute Leukaemia Group B (CALGB).*° This was not a mere
change of sponsor and organization. Scaling-up had important consequences for the practices involved and
the knowledge produced, for standardization was perceived as the condition for fruitful co-operation,
transferability of results, and speed of evaluation of candidate molecules.

The first co-operative study on leukaemia organized under the aegis of the CCNSC involved four American
centres, and included sixty-five patients who were treated between May 1955 and October 1956. This
study aimed at comparing two modes of combination of 6-mercaptopurine and amethopterine. In the first
case, the folic acid antagonist was given continuously, and in the second, only intermittently. The results,
published in 1958, showed that remission and survival lasted longer under the continuous regimen.
Considering the methodological aspects of their study, the authors of the report, which cited the work of the
British statisticians Austin Bradford Hill and Ronald Fisher, insisted upon the adequacy of their approach
compared with the principles of the controlled clinical trial. Patients had been paired according to their age
and type of leukaemia, before being randomly allocated to one or other treatment group. For each type of
treatment, a detailed protocol had been drawn up and strictly followed. The authors also emphasized the
ethical aspects taken into consideration when desianing the trial. They arqued that this kind of trial was not



15IH paly

o
(R
L
o

—

15IH pay

prejudicial to patients, because the median survival time obtained was similar to that recently published
elsewhere in the literature.**

The second trial on acute leukaemia organized under the CCNSC involved eleven American centres. Its
objectives were to compare treatment with 6-mercaptopurine alone on the one hand, with treatment
combining 6-mercaptopurine and azaserine on the other. This randomized controlled trial took place
between December 1955 and March 1957, and involved 168 patients. The protocol was elaborated in co-
operation with Irwin Bross, from Cornell University Medical College. Compared to the previous trid, its
novelty lay in the fact that patients were receiving their first leukaemia therapy in the context of thistrial. No
significant difference was observed between the two forms of treatment.*> Another trial, published in 1960,
used placebo and double-blind assessment. It aimed at determining the therapeutic value of a new
compound, 6-azauracil, in cases of leukaemia that were resistant to the usual treatments. The protocol was
designed in collaboration with the statistician Edmund Gehan. Paradoxically, the main conclusion reached by
thistrial was that the use of a placebo was not necessarily required. Since 6-azauracil was inactive against
the disease, the trial was judged convenient for use as a control in subsequent trials.*®

Another methodological innovation, sequential analysis, was introduced in an ALGB study conducted in
1959 and 1960. This co-operative trial, also elaborated with Gehan, investigated the effect of 6-
mercaptopurine on the duration of the remission induced by steroids. Patients in remission were selected at
random, and were given 6-mercaptopurine or a placebo according to a double-blind procedure. When in
relapse, the patients who were given the placebo received 6-mercaptopurine. The sequential analysis of the
results allowed the trial to be stopped after remission lengths were observed in twenty-one pairs of patients,
since the benefit of a maintenance therapy with 6-mercaptopurine had been proved. On sequential analysis,
the paper referred to the work of Peter Armitage, a collaborator of Bradford Hill. Otherwise, the authors of
the report also drew attention to the ethical value of controlled trials. They argued that the use of a placebo
had no significant effect on survival time, and that this therapeutic schedule therefore allowed new products
to be tested while providing the best treatment.**

Controlled clinica trials organized by the ALGB had, as already mentioned, very little or no influence on the
assessment of new treatments in Paris during the second half of the 1950s. Surprisingly, they also had little
impact on the practices of Burchenal's team, despite its participation in one of the first CCNSC trials.* In a
trial performed in the mid-1950s, which aimed to compare treatment with 6-mercaptopurine to treatment
with 6-chloropurine, only about forty patients participated. Moreover, the results were compared to those of
alocal historical control group, and the report did not include any references to statistical methodol ogy,
although the criteria for evaluating results were those of the CCNSC.4¢

All these observations suggest that at the end of the 1950s, local norms coexisted with standard protocols
for the conduct of therapeutic trials both in Europe and in the United States. Was this also the case in the
1960s, when the NCI model of chemotherapeutic research and the RCT standard seem to have become
generalized?

Links between the Paris unit and the NCI leukaemia task forces were formalized in the early 1960s. After
Michel Boiron contacted the ALGB during a research trip to the United States in 1962, Bernard's team was
included in the randomized co-operative trial ALGB 6308, designed to compare the effects of 6-
mercaptopurine and methotrexate (amethopterine) in acute leukaemiain adults. In the 1960s, Bernard and
his collaborators, mainly Boiron, Claude Jacquillat, and Maryse Weil, participated in six other ALGB trias
(protocols 6503, 6601, 6603, 6606, 6706, and 6801).%"

The relationship between Bernard's team and French medical statisticians followed the same chronology. In
the early 1960s, Bernard got in touch with statisticians in Paris, and asked them to help with the CALGB
trials. In 1962, he took advice from the mathematician Daniel Schwartz while preparing a report on the
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effect of treatments on surviva. Schwartz was the leader of a small group of medical statisticians, formed in
the mid-1950s, whose members were more inclined to identify themselves with laboratory workers than
with public health officers, and who established themselves within biomedical research by offering their
services to “neo-clinicians’.*® Two of his colleagues, Robert Flamant and Philippe Lazar, were deeply
involved in the development of therapeutic trial methodology in France.*® However, close collaboration
between Bernard and local medical statisticians truly began only in 1966, when Nicole Feingold, a
statistician from the Institut National d'Hygiene, which had recently been renamed Ingtitut National de la
Santé et de la Recherche Médicale (INSERM, the National Ingtitute for Health and Medical Research),
joined Bernard's ingtitute at the Saint-Louis Hospital >

Publications by the Paris team show the coexistence, during the 1960s, of three types of therapeutic trial:
firgt, “preliminary” trials; second, “home-made” protocols designed and conducted exclusively at the Saint-
Louis Hospital; third, ALGB protocols.>* The “preliminary” trials of Bernard's team used “traditional”
methodology, involving a small number of patients and historical controls, and relying on clinical experience.
In contrast to the 1950s trials, in which new drugs had first been tested on patientsin relapse or non-
responsive to usual treatments, these “preliminary” trials tended to include previously untreated patients.>?

Meanwhile, smilar preliminary trials were being conducted by Burchena's team, although they differed in
two respects from the French ones. First, in 1967, the American group started collecting informed consent
forms from participants; second, they continued to recruit patients in relapse.>® When the new therapeutic
agents tested on a small scale were judged promising, they were then included in the “Paris” or ALGB
protocols. The Paris protocols were elaborated at the Saint-Louis Hospital by a chemotherapy committee
chaired by Bernard.>* Unlike the ALGB protocols, they did not use randomization for the evaluation of the
induction of remission.>®> Randomization was not introduced until 1966, in protocol Paris 06 LA 66, as part
of maintenance therapy, so that only half of the patients were given immunotherapy to complement
chemotherapy.>®

Although the organization of clinical trialsin France seems to have been influenced by American practices,
the ALGB was not the only model used. Nor did the transfer of knowledge and practices between centres
go in only one direction, since ALGB trials were designed to answer questions posed by “home-made”
trials, including the Paris trials. Moreover, criteriafor assessing treatments resulted from convergence, rather
than alignment, with the ALGB. In 1956, the Clinical Studies Panel of the CCNSC published criteria for the
evaluation of responses to treatment in acute leukaemia. These were: A for marrow, B for peripheral blood,
C for physical findings, and D for symptoms. Complete remission implied a reversal to normal, both
haematologically and clinically, with arating of 1 in all four categories (A1B1C1D1). Relapse was
considered to occur when the patient's condition deteriorated in any category (A3B3C3D3). Other
situations were called partial remissions. To qualify for an A1 rating, marrow was not to exceed 5 per cent
blast cellsin adults, and 10 per cent in children.>” This threshold of 10 per cent was criticized by Bernard,
who in 1962, having compiled 300 files of children treated in his department between 1955 and 1960,
proposed his own haematological criteriafor complete remission. For Bernard, bone marrow had to contain
less than 5 per cent blast cells, even in children.>® The Paris team therefore amended the CCNSC criteria
accordingly.>® The same 5 per cent threshold was also adopted by the Midwest Cooperative
Chemotherapy Study Group—nbringing together centres from Ohio, lowa, Michigan, Missouri, Illinais,
Wisconsin and Indiana—for the purpose of analysing the results of atrial published in 1964. In order to
define responses to treatment with greater accuracy, the co-operative group also modified the categories for
evaluation. Categories ABCD were replaced by MHPS (corresponding to M for marrow, H for
haematological criteria, P for physical findings, and S for symptoms). Within each category, parameters
were graded between 1 and 5. Four disease states could thus be defined: A = no evident disease, B =
moderate disease, C = extensive disease, D = extreme disease. A corresponded to arating of 1 in all
categories (M, H, Pand S). Five terms were then used to describe the response to therapy. Thus,
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““Improvement of disease status A” referred to complete remission.®°

Finally, during the 1960s, the transformation of the therapeutic trials conducted by Bernard's team was
partially inspired by the controlled clinical trial methodology promoted by ALGB statisticians. However, the
organization of clinical trials continued to be governed mainly by local norms. This feature was not specific tc
France, for it also characterized the leading American centres devoted to leukaemia research. Thus, the
Paris protocols competed with “home-made” protocols from the Memorial Hospital, the NCI,° or the
Detroit Children's Hospital .6? In the mid-1960s, discrepancies between practices were probably seen as
less problematic than during the previous decade, because analysis of the outcomes of early
chemotherapeutic trials had revealed that a few children were living in remission for more than five years,
even though they had been treated in various ways in different centres, for different types of acute
leukaemia.®

Just as in the 1950s, local and international norms coexisted in Europe and the United States in the
therapeutic trials in onco-haematology carried out in the 1960s. Nevertheless, given the changing
organization of cancer clinical research in the United States, the internationalization of the trials, and the
circulation of statistical tools, these local and international norms gradually converged. In 1959, a conference
on “controlled clinical trials”, organized by the Council for International Organizations of Medical Sciences,
was held in Vienna under the chairmanship of Austin Bradford Hill. A comparison between the introductory
papers co-ordinated by Hill, and the French report written by Schwartz and his colleagues, shows very few
differences. All mentioned the same goals, ethical considerations, and methods. Thus, they agreed that
retrospective controls—although widely applied in the past—should be avoided, that treatments should be
allotted using tables of random sampling numbers, and that giving one drug in one centre and a competing
treatment in another, or giving different treatments concurrently without preliminary randomization, made
valid comparisons impossible. Other common rules were the use of double-blind assessment, and the fact
that the decision to enter a patient in atrial had to be made before randomization. Both the British and the
French groups tolerated certain departures from the ideal of the controlled trial. These included the use of
the patient as his or her own control, concurrent assessment, and sequential analysis. Moreover, clinica trials
in malignant disease were considered to be peculiar but valuable despite obvious difficulties. According to
both French and British statisticians, cancer trials required the use of percentage survival for a period of at
least five years as an index of curative value. Moreover, they accepted that initial treatment could be
determined by random methods and that then, at alater stage, the patient could be given the best treatment.
Lastly, double-blind trials were generally found to be impractical for cancer.*

The Clinical Vision of Medical Progress and Government

Rationalization

The “experimentalization” of the clinic in France, in onco-haematology, was rooted in political and
institutional change. The general idea that medical progress depended on the pursuit of systematic, large-
scale, co-operative investigations circulated amongst young physicians and health officials in the 1950s, and
was largely accepted by the 1960s. However, the notion that medical progress was associated more
specifically with controlled trials, conducted on human subjects and investigating the activity of
chemotherapeutic agents, was invented and promoted by the physicians. As mentioned above, the reform of
medical teaching and hospital organization that was adopted in 1959 and implemented in the 1960s played a
crucia role in the acceptance of this particular interpretation of biomedicine. The reform itself resulted from
the aliance between medical reformers and state administrators who believed that planning and large-scale
socio-technical programmes were the best way to rationalize and modernize French society. Thus the ideas
of “neo-clinicians” benefited from an unexpected influence within government.®°

On the occasion of Bernard's seventieth birthday, Jean Hamburger wrote of Bernard's role and of what had
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inspired their self-defined and self-organized group of neo-clinicians:

Jean Bernard has always been for me—and for many others| guess—a model. |
thank the Nouvelle Revue Francaise d'Hématologie for offering me this unique
opportunity to explain why | admire him so much. Thefirst reason isthat Jean
Bernard isa physician who is convinced that medicine can no longer do without the
method, humility, and reasoning of science. He has said that: “contemporary
medicine ... isanimated by the spirit and rigour of biology ... Nothing ismore
outdated than the scholastic dispute about the nature of medicine that divided those
who took it for an art, and those for whom it was a science. Medicineisassuredly a
science.” Our generation entered French medicine whileit was still hesitating on
that point, resisting the massive input of chemistry, physics, and mathematicsinto
medical research. That was when, together with some friends, we created the Club
des Treize. The Club met almost clandestinely to talk about the medicine we
dreamt of, a medicine in which issues would be investigated with the samerigour as
in other scientific disciplines.®®

The members of this Club des Treize met once a month in Robert Debré's department at the Hopital

Necker. Initially, they numbered thirteen, but soon some forty physicians had been invited to join the group,
which was then renamed the Cercle d'Etudes Cliniques et Biologiques (Clinical and Biological Studies
Circle).%” Bernard often discussed the need to enrich medical research with the knowledge and practices of
other disciplines. For instance, in 1966, he observed that: “every science is measurement... . By becoming
measurement, medicine ceases to be magic.” Consequently, he thought the distinction between “clinical” and
““para-clinicd” examination to be unfounded, since “what matters is not the organ that perceives the
abnormalities, but the mind that interprets them”.%8 Bernard also used to say that clinical observation had
often stimulated biological studies, and that medical research was characterized by a “fertile double-stream”
linking data collection and experimentation.®°

The members of the Club des Treize founded la Revue francaise d’ études cliniques et biologiques
(French Review of Clinica and Biological Studies) in 1956. In the first editoria of the journal, Bernard,
Hamburger, Paul Castaigne, Charles Debray, René Fauvert, André Lambling, Jean Mathey, Pierre Soulié,
and Jean-Pierre Soulier all members of the Club, expressed their views on medical research:

. medical research isdifferent from pure clinical medicine as well asfrom the so-
called basic sciences. It differsfrom the former, not so much by the methods
employed (the examination of a blood test, of an electrical recording, or of an
electrophoretic curve, isas much “clinical” asthe four classical operations of
inspection, palpation, percussion, auscultation), as by a constant attempt at
induction. From the latter—the physical, biochemical, and bacteriological
sciences—it differs by a permanent human concern, medical research being
immediately and directly governed by questions arising from disease.”®

Building on this concept of scientific medicine, Paris neo-clinicians gradually developed a notion of “clinical
medicine” in a broad sense. Whereas in his 1956 scientific autobiography Bernard limited the section on
““clinica studiesin leukaemia” to descriptions of new categories of the disease, such as “leukaemiain very
young children”,”* in a note on his ingtitute's “clinical section” written in 1970, under the heading * Clinical
studies on leukaemia he included chemotherapy, patient supervision, statistical surveys, and geographical
haematology.”? Until the Second World War, “clinic” and “clinical”, which had entered the French
vocabulary 300 years before, still referred to bedside examination.”® However, by the end of the twentieth
century, both the narrow and the broader sense of “clinical medicing” coexisted. The first referred to what a
clinician does when he or sheis confronted with a patient in the consulting room or at the bedside. The
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second referred to any resource—whether biology, chemistry, physics, mathematics, psychology, or
sociology—which could be used for diagnosis, prognosis, treatment and prevention.”* By the end of the
1960s, most physicians involved in the management of medical research had adopted this broad definition of
clinical research. Thisis reflected in the report of a colloquium on scientific policy and biomedical research,
held in Paris in 1968, organized by UNESCO, and chaired by Bernard. During this event, the Swedish
Minister of Health, Bror Rexed, explained his view of clinical research:

| call clinical research all research centred on patients, both in laboratories, and in
hospitals. Of course, we could simply call it biomedical research, but that would be
futile since it would be difficult for a biologist to be profoundly involved in such
resear ch. Theresearcher must be a physician, because he must take car e of
patients, take responsibility for them, and treat them one way or another.
Sometimes biologists, physicists, and engineer s belong to teams dedicated to
resolving clinical issues. But eventually, medical responsibility falls upon the
physician.”

This vision of medical progress resonated with the political climate of the 1950s, when state initiatives were
viewed as central to the modernization of French society, above all to the growth of its economic capacity.
Rationdlization, control, and government planning were also important in health matters, since after the
introduction of Securité Sociale in 1945 a major responsibility of the state was to guarantee access to care,
arole for which a state-based medical research policy was deemed indispensable. Such a vision representec
aradical departure from the pre-war situation. Before the Second World War, French medical research had
attracted little financial support. Research |aboratories were rare in medical universities and hospitals. In
1946, few hospital |aboratories existed. They were badly equipped and mainly performed a “service role”,
I.e. routine biochemical, bacteriological, or cytological analysis. Small funds for animals or reagents came
either from universities, or from the newly created Centre National de |a Recherche Scientifique (CNRS, the
National Centre for Scientific Research), and occasionally from private associations or individuals.
Instruments and materials, which were also used for diagnosis and treatment, belonged to the hospitals. In
1941, the Vichy government created the Institut National d'Hygiene. The resources of this institute were,
however, very limited. The INH supported only research on matters for which the regime sought specific
expertise, concerning nutrition, the physiology of reproduction, and more importantly epidemiological
investigations. After the war the budget of the INH was still far inferior to that of the CNRS. "6

In 1947, several physicians from the Assistance Publique in Paris, Bernard among them, founded the
Association pour le Développement de la Recherche Médicale Frangaise (Association for French Medical
Research) for the purpose of collecting charitable donations. A few years later, in 1953, the Association
Claude Bernard pour le Développement des Recherches Biologiques et Médicales dans les Hopitaux de
I'Assistance Publique a Paris (Claude Bernard Association for Biological and Medical Research in Paris
Hospitals) was created by a consortium of institutions, including the Paris city council, the Department of the
Seine, the CNRS, the INH, the Sécurité Sociale (the French health service), the Assistance Publique and
the Association pour le Développement de la Recherche Médicale Frangaise. A proposal for this
association had already been submitted to the city council in 1942, but had been rejected. The creation of
the Association Claude Bernard was made possible by the appointment of a health officer, Xavier
Leclainche, at the head of the Assistance Publique, and of a research-oriented physicist and physician, who
had met Debré and L ouis Pasteur-Vallery-Radot during the Resistance, Louis Bugnard, at the head of the
INH."’

State support for medical research intensified at the end of the 1950s. During the Second Plan (1952-57),
the French industrial planning commission (Commissariat général au plan)—an institution established in 1946
to facilitate economic reconstruction—created a special commission for scientific and technical research,
which considered issues of medically related biological investigations. In 1954, Georges Champetier, deputy
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director of the CNRS, and Mr Schwob, chief inspector at the Ministry of Industry, wrote its first general
report. They suggested developing existing medical research centres, supplying them with equipment,
appointing more medical researchers, training them in the basic sciences, and encouraging the relationship
between medical research and industry. They also proposed the creation of a structure similar to the British
Medical Research Council. Finally, they considered the standardization of |aboratory animals and
therapeutic molecules, such as antibiotics and hormones, to be an urgent task. The creation of a national
centre for scientific equipment and of a general bibliographic service were also part of their modernization
plan.’®

However, such structures were not established until the end of the decade, after Charles de Gaulle had
seized power and his government turned science policy into a national priority and scaled-up its investment
in research. One exemplary initiative was the creation of an interdepartmental administration for the
promotion of scientific and technical research created in 1958. This Délégation générale targeted a few
domains requiring emergency support. Nine committees (comités d'actions concertées) were created with
a handful of scientistsin charge of each programme. Cancer and leukaemia were among the chosen fields. ”®
The need for extraordinary funding was justified by contrasting public expenditure on medical research in
France with that of the United States and Great Britain: in 1959, the budget of the INH was 7 million francs,
the budget of the British Medical Research Council the equivalent of 49 million francs, while the US
Congress awarded 750 million francs to the National Institutes of Health in that same year.&°

The Cancer and Leukaemia Committee began work in 1960 with eleven members, including Jean Bernard
and Marcel Bessis. The alocation of funds started in July 1961. The committee selected three forms of
intervention: support for research on cancer cell and tumour growth; provision of specific training in cancer
research; and the creation of |aboratories and purchase of equipment. According to the committee, the study
of cancer at the cellular and molecular levels was essential, high hopes being placed on the development of
biochemistry and electron microscopy. However, the committee refused to support therapeutic trials.
Moreover, the search for chemotherapeutic compounds was explicitly rejected on the grounds that it
necessitated vast structures of the kind only American institutes could afford. The Cancer and Leukaemia
Committee funded French teams on the basis of their reputation, and over awide range of cancer research
to minimize competition between teams. In 1961, the decision was made to fund thirteen research centres,
to train 100 researchers, and to create two new institutes and six research units.5*

Immediately after the war, the creation of laboratories within hospitals had been hindered by the situation of
physicians, who spent only part of their time in the hospital, and the rest either in the university or in private
practice, with the result that few advocated the creation of teaching hospitals. However, in 1959, President
de Gaulle chose Michel Debreé, son of Robert Debré, as his prime minister. Under these circumstances, the
reform of medical education, which the latter had been advocating for decades, was at last realized. This
reform eliminated the dual nature of French medical careers, previously shared between university and
hospital. Under the new arrangements, hospitals and medical schools were to be jointly responsible for
medical care, teaching, and research, and were to reorganize all their services in order to implement this
triple mission. The hospital and academic careers of physicians were merged. Each hierarchical level became
characterized by two titles and two functions. Geographic concentration lay at the heart of the project, with
aview to promoting interdisciplinary collaboration and increased efficiency. The medical reform plan was
implemented in 1963.82

Within afew years, encouraged by these institutional changes, Bernard no longer considered it a good policy
to let American teams do most of the research in cancer chemotherapy. In preparation for the Sixth Plan,
which was to begin in 1970, he requested the creation of another committee to support four or five teams
conducting original research on the subject. By then, chemotherapy was not only seen to be the core of
therapeutic research, it was also perceived as a set of questions, resources, and tools which “basic”
molecular biologists could use to explore cellular growth and cell differentiation.®3
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French Post-war Medical Research: Foreign Models and Local

Practices

The introduction of biological and statistical practices profoundly altered the kind of medical research
performed by clinicians from the Assistance Publique des Hopitaux de Paris after the Second World War.
The French medical reformers who called themselves “neo-clinicians” advocated a form of medical research
that was not strictly biomedical in the sense of the transfer of biological knowledge and practices into
medicine, but rather consisted in the conjunction of two different scientific traditions, the first biological, the
second clinical. As many observers have noted, the post-war biologization of medical research was based
on the development of the life sciences in particular, which promoted “fundamental” studies of cells and
molecules.8* During the late 1950s and the 1960s, this trend coincided with the establishment of
autonomous biological research laboratories within hospitals, and with what might be thought of as the
““mathematization” of clinical research, involving the mobilization of big numbers and statistical tools.
However, the gradual transformation of the clinical trials carried out by Bernard and his team reveals that this
development was in fact a re-birth of the clinic, along-term process now perceived as the advent of
evidence-based medicine, which, by encouraging the production of standards and norms, led to a greater
homogeneity and greater control of medical practice. The development of protocols, the use of control
groups, the concern for quantification, and statistical analysis were all means to this end. During the post-war
period, the therapeutic trials conducted by Bernard's team thus involved a growing number of patients,
protocols became formalized, statisticians contributed to their design and to the evaluation of results, and the
Parisian group finaly participated in international multi-centre clinical trials. This evolution was closely linked
to organizational changes within hospitals, which were becoming places of high-tech and specialized medical
intervention required to maintain the health of (almost) the entire nation now included in a general socia
security system.

Although a culture of controlled human experimentation, based on the mobilization of statistics, and
promoting the ideal of the RCT, gradually took root within Paris hospitals, the example of Bernard shows
that this change was less radical than is often claimed. Although controlled trial protocols, standards of
practice, and statistical tools dominated the methodological discourses of medical reformers, they did not
simply replace more traditional forms of aggregating and comparing cases. Several types of trials coexisted
and were combined, with and without control groups, with or without mandatory and standardized protocol,
some with large, some with smaller numbers of patients. Rather than representing a radical departure from
biographical medicine, or an acculturation to evidenced-based medicine, the path to modernization followed
at the Saint-Louis Hospital was, in fact, a process of superimposition. Although by the late 1960s a new
hierarchy of evidence had emerged, which favoured the RCT as a collective norm if not as aroutine, unlike
similar developments in the United States and in Britain, and in contrast to the prevailing historiography, its
advent in France owed little to statisticians.

Given the leading role that American specialists played in the post-war development of cancer
chemotherapy, it might be thought that change in Paris took place largely in order to copy and adapt the
American model. The existence of such amodel, as well as the circulation of molecules, protocols, results,
and researchers between the USA and France did play an important role in Bernard's research trajectory.
One outcome of such circulation was the gradual integration of the work done at the Saint-Louis Hospital
with a transatlantic community of cancer “trialists” co-ordinated by the NCI. However, it would be
misleading to suppose either that American cancer research was an unchallenged model, or that exchanges
were one sided. The alignment of Parisian research with research on the other side of the Atlantic was
patchy, and the result of convergence rather than imitation. A paradoxical aspect of the complex relationship
that connected cancer specidistsin France and the USA was that the obligatory theoretical point of
reference remained the work of the Medical Research Council's group of statisticians, even if the therapeutic
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trials were conducted in collaboration with American, not with British, institutions.

One final observation concerns the political support won by this “new” form of medical research in the
1960s. While discussing this success, contemporary observers as well as active participants variously
stressed the pressing need for medical modernization, the neo-clinicians' power as a pressure group, and the
decisive impulse which political change in 1958 lent to the idea of institutional reform. One previously
unnoticed factor revealed by this study istheideal of co-ordination, control, and standardization which
characterized the new cancer chemotherapy. In the United States this culture had strong roots in the
pharmaceutical industry, which not only provided the CCNSC with molecules, but also with organizational
models.®® In the French context, this was not an industrial culture, but an administrative one. During the so-
caled Trente Glorieuses (the thirty years of economic growth between 1945 and 1975), social
management was seen as a state affair, planning was considered indispensable, and its administrative
implementation was accompanied by a swathe of dispositifs, which were put in place for measuring,
quantifying, standardizing, co-ordinating, and enforcing co-operation between social and economic actors.
These were mirrored in the controlled clinical trials and other organizational tools developed by the neo-
clinicians of the Assistance Publique des Hopitaux de Paris after the Second World War, among whom Jean
Bernard was a key and influential player.
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