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Abstract
The history of treatment of childhood leukemia is a meaningful model of ethical, bioethical
and organizational repercussions of medical progress. Specifically, it has provided precious
indications and very useful tools to cope with several of the more important problems
of modern medicine: the value of controlled randomized studies; the risks of intense
medicalization impairing the quality of care; the importance of a valid doctor-patient
relationship; the psycho-emotive involvement of the pediatric staff; and last but not least,
the need of an unrelenting effort of humanization of the procedures and environments,
hand in hand with the frequent adjustments of the protocols according to scientific and
technological progress. Finally, the authors comment upon the first cures (1962-1966)
observed in the Pediatrics Clinic of the Sapienza University of Rome.

INTRODUCTION
The treatment of childhood leukemia is not only a
fascinating chapter of the history of medicine, but also
a meaningful model of ethical, bioethical and organizational repercussions of medical progress [1]. The
cure in about 80% of cases of a disease considered
inevitably fatal until the early 1960’s is the result of
an enormous effort in clinical experimentation studies
without precedents in the history of medicine; an effort
which has required the involvement and dedication of
many thousands of scientists, clinicians, children and
their families, mainly in the USA and in Europe. This
unique experience, initiated in the late 1950’s, has
provided precious indications and very useful tools to
cope with several of the more important problems of
modern medicine: the value of controlled randomized
studies; the risks of intense medicalization impairing
the quality of care; the need to adapt doctor-patient
relationships to changing circumstances; the problems
of impending death and of therapeutical obstinacy. A
further important feature of this evolution has been the
need of a continuous organizational activity aimed at
adapting structures and personnel to the requirements
of humanization of the procedures and environments,
in addition to the changes imposed by scientific and
technological progress. These numerous and delicate
problems created by the hectic cadence of clinical and
prognostic changes caused by technological progress
have now become one of the main preoccupations
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of modern medicine. However, while technological
progress runs autonomously on the basis of new additions to the know and know-how in the various areas, coping with the essential spiritual and emotional
needs of patients often lags behind or is more or less
completely neglected in the current clinical practice.
Therefore, it seems useful to go again along the path of
this pioneer experience, and to examine the problems
encountered in successive steps.
HISTORICAL OUTLINE
The first complete clinical and hematologic remissions, still of brief duration, of childhood leukemia
were obtained by S. Farber et al., 1948, [2] with the
use of ametopterine. The use of corticosteroids [3-7]
and of 6-mercaptopurine [8-11] improved the quality
and duration of these remissions, but did not change
the inevitably fatal outcome of the disease. In the
1950’s and 1960’s, systematic, large-scale, controlled and randomized clinical trials with associations of
chemiotherapic drugs were conducted in the USA by
the Leukemia Goup B [12-20] and the Children Cancer Study Group A [21] and in Europe by J. Bernard
et al. [22-24], G. Mathé et al. [25]. They led to the
elaboration of shared protocols that allowed a progressive and consistent increase of the remissions: at that
point part of the patients became the so-called longsurvivors. At that time no one ventured to pronounce
the word “cure”, which was clearly in contradiction
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with the intrinsic lethal meaning of the term “leukemia”. Nevertheless, between doubts and hopes, in
the mid-1960’s the term “cure” started to appear
in the literature: J. Bernard and M. Bessis, 1965:
“Peut-on guérir les leucemies?” [24]; WH Nyhan,
1966, “Editorial comment: more on the treatment
of acute leukemia” [26]. In reality, the prolonged
observation in the following years showed that many
long-term survivals after the termination of maintenance therapies were authentic cures. The impossible thus became a splendid reality. WW Zuelzer and
G. Flatz, 1960, [27] first observed that some features inherent to the patient and to the early manifestations of the disease influenced the response to
therapies, the course and the final outcome. In particular, he showed the prognostic relevance of the
presence or absence of leukemic hyperleucocytosis,
of involvement of extramedullary sites and of age.
These observations and the subsequent identification of numerous hematologic, immunologic, and
genetic factors with prognostic significance allowed
the experimentation of differentiated therapeutic protocols on homogeneous groups of patients,
which resulted in a considerable increase in the proportion of cures. Further progresses were obtained
with the introduction of vincristine [28, 29] in the
initial treatment and in the so called “re-induction”.
The introduction by the researchers of St Jude Children’s Research Hospital in Memphis [30, 31] of
the prophylaxis of central nervous system (CNS)
relapses within a protocol of “total therapy” led to a
further meaningful increase in the number of “longsurvivors” and of cures in the early 1970’s. In Europe, protocols of radical therapy were introduced
by Riehm [32, 33]; and at the turn of the century the
total cure rate had gone up to about 80%.
In December 1973 the Gruppo Italiano di Ematologia Pediatrica (GIEP) [34] was constituted in Rome
in order to promote research on childhood leukemia
and its treatment, as well as the diffusion of shared
treatment protocols [34-40]. In 1980 the Italian Register of “off therapy” patients was instituted [41].
In the Pediatrics Clinic of the Sapienza University
of Rome the first cures were observed in five out of
99 children (5.5%) enrolled in the period 1962-1966
(follow up on 31 December 1993) and treated according to different protocols, all including the use of
vincristine sulphate [42-44]. A remarkable case was
that of a 5 year-old child with a acute lymphoblastic
leukemia (LLA) diagnosed in August 1962, who underwent a complete clinical and hematologic remission after treatment with cortisone, 6-mercaptopurine
and methotrexate. She relapsed twice in 1963 and her
conditions were very poor at the end of this year. A
new remission was obtained in January 1964 with vincristine associated to cortisone; but in February 1964
this treatment had to be suspended because of a very
severe neurological syndrome. The patient did not receive any further antiblastic treatment, was regularly
controlled in the following years, and did not relapse
[44]. She was in good health at the last follow-up at
the end of 1993.

DISCUSSION
The cure of childhood leukemia has a high human
cost for the child and his family, because of the intense
medicalization in the therapeutical process. At the
same time, due to early diagnosis and therapeutic intervention, the child will never experience on his or her
way to cure the tremendous symptoms and evolution
of the natural disease, but only modest and transient
symptoms which are promptly removed by early therapeutical intervention.
The “true disease” of the cured child will be the continuous and invasive manipulations; the devastating,
although generally reversible, collateral effects of the
powerful antiblastic drugs; the death anguish that surrounds and will accompany him or her throughout and
after the treatment. In fact, despite the high rate of
cures, the uncertainity of the prognosis in the individual
patient is a source of great disturbance for everyone –
patient, family and carer team [45-47]. The awareness
of such an existential, pervasive condition and of the
behaviours it can trigger is an essential component of a
project of global care.
An important implication of the technological and
therapeutic progress which has come under the spotlights with the treatment of child leukemia has been
an expansion of the physician’s tasks and a profound
change of his role. First of all there is the emergence
of new heavy responsabilities, as a consequence of the
need to be involved in dramatic decision choices and
to accept a closer communication with the sufferer and
his or her family. Such an increasing awareness of the
changes in the relations with the the patient and his or
her family has eventually sanctioned the crisis of the paternalistic model of physician-patient relationships, as
well as the end of the proxy to the physician in the management of patients’ lives. Moreover, the need of a continuous adaptation of sanitary structures to technological progress and to the aforementioned requirements
of humanization has made it necessary to change the
role of the clinician to clinician-manager or, tout court,
to manager, which created several significant problems
often not yet resolved - in fact, not always the best clinicians are also the best managers, and vice-versa.
In the early phases of the history of the treatment of
childhood leukemia the main tasks were to design ad
hoc structures suitable to ensure a good life quality for
the child and to promote the presence of parents, other
family members and friends, besides the creation of
structures for short or very short hospitalizations (“day
hospital”) and for intensive therapy, sterile rooms, temporary housing facilities for the families, etc. [48, 49].
The intense emotional involvement, the conflict between feelings of omnipotence and feelings of guilt and
frustration, when the results do not correspond to the
expectations, tend to shape a genuine “parallel disease”
of the health operator. Several subconscious forces are a
cause of suffering in the staff of onco-hematologic departments: a-priori prejudices; reluctance of carers to be
involved in interpersonal relationships with patients and
families who experience deep physical and psychological suffering; interference by prior personal experiences
and dynamics with sickness and death of loved ones;
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and last but not least, the frequent tendency of staff
members, including psychologists, to identify themselves with the protagonists of the painful disease experience. The consequences are poor communication between staff members and between them and patients and
families, absenteeism, burn-out, and a high rate of turnover. These processes occur in every situation in which
severely ill patients require aggressive interventions; but
the efforts to recognize the subconscious factors so far
mentioned and to cope with their adverse consequences
can help creating a more collaborative and satisfactory
climate for all those involved in the disease - carer team
members, patients and their families [50].
The change of prognostic and clinical paradigms, the
consequent changes in structures and organizational patterns, the intense medicalization, the great emotional involvement of the carers require a continuous rethinking
of the carer’s work style, aimed at minimizing negative
reactions (guilt, frustration) and facilitating positive empathic attitudes vis-a-vis the painful condition of patients
and families. Medical-technical interventions should be
increasingly implemented in a context of convergence of
the attitudes and behaviours of the teams responsible for
the different parts of such interventions. This makes that
physicians and other carers need to perform equally well
two quite different professional tasks: namely, 1) optimal
management of the disease by rational progress through
the separate steps - hypothesizing on the basis of symptoms and signs, chosing the more appropriate clinical
tests, diagnosing, treating; and at the same time 2) the
integration of technical interventions in a broader context of taking care of the patient.
Milani Comparetti [51] warns about the difficulties
of such an integration between different tasks. In fact,
the individual caretaker’s attention is often not ipso
facto so comprehensive as to allow him or her to make
coherent choices, resulting in alternative pathways being followed by “jumping” from one level to a different
one. The solution is to progressively reconcile what is
originally separated by the perspectives from different
points of view, aiming at optimal coherence and strate-

gic coordination - a result which is best obtained by the
confrontations in multidsciplinary work.
In our experience the integration of psychological support in the work of pediatric onco-hematologic teams
allowed the activation of communication circuits and
facilitated the sharing of emotions within the staff and
between staff, patients and families. This made it possible to overcome the traditional paternalistic approach
in the physician-patient relationship and to build an authentic therapeutic alliance.
CONCLUSIONS
The history of the treatment of childhood leukemia
constitutes a highly meaningful model of the complex
problems produced by scientific and technological
progress and of their ethical, bioethical and organizational implications in medicine. The increasingly prevalent role of advanced technological tools goes hand in
hand with an increased risk of negative consequences
of their inappropriate use on the essential humanitarian
components medical care – a risk that becomes more
and more evident with the rapid increase of aggressive
high-tech inteerventions in hitherto incurable patients.
In foreground are the problems of communication, particularly as concerns changes in the physician-patient
relationship which require a more thorough understanding of the type, the levels and the depth of involvement not only of the patient and his family, but also
of the members of the carer team. The integration of
psychological support in the operations of carer teams
appears to be an important step in the achievement of
the desirable goals.
Conflict of interest statement
There are no potential conflicts of interest or any financial or personal relationships with other people or
organizations that could inappropriately bias conduct
and findings of this study.
Received on 12 October 2012.
Accepted on 20 November 2012.

References
1. Digilio G, Digilio M. Anni 60-90: dal trattamento della
malattia alla presa in carico globale del bambino con leucemia linfoblastica acuta. Medicina nei secoli. Arte e scienza
2011;23(3):869-900.
2. Farber S. Diamond LK, Merecer RD, et al. Temporary remission in acute lymphoblastic leukemia in children produced by folic acid antagonists 4-aminopteroil-glutamic
acid (aminopterin). N Eng J Med 1948;238:787-93.
3. Pearson OH, Eliel LP, Rawson RW, Dobrinek Hooads CP.
ACTH and cortisone-induced regression of lymphoid tumors in man. A preliminary report. Cancer 1949;2:943-5.
DOI:10.1002/1097-0142(194911)2:6<943::AIDCNCR2820020602>3.0.CO;2-P
4. Hyman CB, Borda E, Brubaker C, Hammond D, Sturgeon P. Prednisone in childhood leukemia: comparison of interrupted with continuous therapy. Pediatrics
1959;24:1005-8.
5. Farber EJ, Toch R, Sears EM, Pinkel D. Advances in chemotherapy of cancer in man. Advances Cancer Res 1956;4:172. DOI: 10.1016/S0065-230X(08)60721-6

6. Burchenal J H, Murphy ML, Tan CT C. Treatment of
acute leukaemia. Pediatrics 1956;18:643-60.
7. Pierce MI. The acute leucemia of childhood. Pediat Clin
North America 1957:4:497-530.
8. Burchenal JH, Krakoff IH. Symposium on hematology.
Newer agents in the treatment of leukemia. AMA Arch Int
Med 1956;98:567-73.
9. Burchenal JH, et al. Clinical evaluation of a new metabolite, 6-Mercaptopurine in the treatment of leukemia and
allied diseases. Blood 1953;8:965-99.
10. Murphy ML. Leukemia and lymphoma in children. Pediat
Clin North America 1959;6:611-38.
11. Haut A, Altman SJ, Wintrobe M, Cartwright GE. The influence of chemotherapy on survival in acute leukemia. Comparison of cases treated during 1954 to 1957 with those
treated during 1947 to 1954. Blood 1959;14:828-47.
12. Frei E III, et al. Studies of consequential and combination
antimetabolite therapy in acute leukemia: 6-mercaptopurine and methotrexate. Blood 1961;18:431-54.
13. Freireich EJ, Gehan E, Frei E III, Leslie R, et al. �������
The ef-

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

fect of 6-mercaptopurine on the duration of sterid-induced
remissions in acute leukemia. A model for evaluation of
other potentially useful therapy. Blood 1963;21:699-716.
Freireich EJ, Frei E III. Recent advances in acute leukaemia.
In: Tocantis LM (Ed.) Progress in hematology. Vol. IV. New
York and London: Grune & Stratton; 1964. p. 187-202.
Freireich EJ, Karon M, Frei E III. Quadruple combination
therapy (VAMP) for acute lymphocytic leukemia in childhood. Proc Amer Ass Cancer Res 1964;5:20.
Freireich EJ, Karon M, Henderson ES, Frei E. III. Combination chemiotherapy of acute leukemia. In: Atti XI International Congress of Pediatrics, Tokio, 1965. Pediatrics
1966;38(3):502-3.
Selavry OS, Hananian J, Wolman IJ, et al. New treatment schedule with improved survival in childhood
leukemia. Intermittent parenteral vs dayly oral administration of metotrexate for maintenance of induced
remission. JAMA 1965;194:75-81. DOI: 10.1001/
jama.1965.03090140083021
Frei E III, Karon M, Levin R H, et al. The effectiveness of
combination of antileulemic agents in inducing and maintaining remission in children with acute leukaemia. Blood
1965;26:642-56.
Hananian J, Holland J, Fand Scheche P. Intensive chemotherapy of acute lymphocytic leukemia in children. Proc
Am Ass Cancer Res 1965;56:26.
Henderson ES, Freireich EJ, Karon M, Rosse W. High
dose combination chemotherapy in acute lymphocytic
leukemia of childhood. Proc Am Ass Cancer Res 1966;7:30.
Krivit WL, Brubaker C, Hartmann J, et al. Induction of remission in acute leukemia of childhood by combination of
prednisone and either 6-mercaptopurine or metotrexate. J
Pediat 1966;68:965-8.
Jacquillat C, Boiron M, Weil M, Najean J, Bernard J.
Traitements actuels des léucemies aigues lymphoblastques: effects de la methode de réinduction. Marseille Med
1959;104:1.
Bernard J, Jacquillat C, Boiron M, Najean Y, Seligmann
M, Weil M. Les trés longues rémissions complètes des leucémies aigues. Presse Méd 1965;73:457-59.
Bernard J, Bessis M. Peut-on guerir les leucémies? Nouv
Rev Fr Hémat 1965;5:209-12.
Mathé G, Amiel JL, Schwarzemberg L, Cattan A, Schneider M, Schumberger JR. Le traitement des leucémies
aigues. Resultats actuels et perspectives. Schw Med Wochensch 1964;47:1639-47.
Nyhan WH. Editorial comment: more on the treatment of
acute leukemia. J Pediatrics 1966:69:668-9. DOI: 10.1016/
S0022-3476(66)80062-8
Zuelzer WW, Flatz G. Acute childhood leukemia. A ten
years study. Blood 1960;100:108-29. DOI: 10.1001/
archpedi.1960.04020040888015
Evans AE, Farber S, Brunet S, Mariano PJ.
Vincristine in the treatment of acute leukemia in children. Cancer 1963;16:1302-6. DOI:
10.1002/1097-0142(196310)16:10<1302::AIDCNCR2820161011>3.0.CO;2-A
Cardinali G, Cardinali G, Enein MA. Studies on the
antimitotic actvity of leurocristin (vincristine). Blood
1963;21:102-10.
Simone J, Aur RJ, Hustu HO, et al. �������������������
Total therapy studies of acute lymphocytic leukemia in children. Current
resilts and prospect for cure. Cancer 1972;30:1488-92.
DOI:
10.1002/1097-0142(197212)30:6<1488::AIDCNCR2820300612>3.0.CO;2-D
Pinkel D. History and development of total therapy for
acute lymphocitic leukemia. In: Murphy SB, Gilbert JR
(Ed). Leukemia research. Advances in cell biology and treat-

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

ment. New York: Elsevier Science Publishing Co., Inc.;
1983. p. 189-201.
Riehm H, Gadner H, Henze G, et al. ��������������������
The Berlin childhoodacute lymphoblastic leukemia therapy study, 1970-1976.
Am J Pediatr.Hematol Oncol 1980;2:229-306.
Nachman J, Sather HN, Gaynon PS, et al. Augmented
Berlin-Frankfurt-Munster therapy abrogates the adverse
prognostic significance of slow early response to induction
chemiotherapy for children and adolescents with acute
lymphoblastic leukemia and unfavourable presenting features: a report from the Children’s Cancer Group. J Clin
Oncol 1997;15:2222-30.
Associazione Italiana Ematologia Oncologia Pediatrica.
Breve storia dell’Associazione. Available from: http://www.
aieop.org/?q=node/533.
Paolucci G, Masera G, Vecchi V, et al. Treating childhood
acute lymphoblastc leukemia (ALL): summary of ten
years’experience in Italy. ALL Steering Committee of the
Associazione Italiana di Ematologia e Oncologia Pediatrica (AIEOP). Med Ped Oncol 1989;17:83-91.
Paolucci G, Masera G, Vecchi V, et al. Treatment of acute
lymphoblastic leukemia in children: the italian (AIEOP)
experience. Bone Marrow Transplant 1989;4:95-7.
Masera G. Leucemia linfoblastica acuta: storia di un successo. Riv Ital Pediatr (IJP) 1998;24:544-8.
Conter V, Aricò M, ValsecchI MG, et al. ������������
Extended intrathecal metotrexate may replace intracranial irradiation
for prevention of CNS relapse in intermediate risk ALL
children treated with BFM based intensive therapy. J Clin
Oncol 1995;13:2497-502.
Conter V, Aricò M, Valsecchi M G, et al. Longterm results
of the Association of Pediatric Hematology and Oncology
(AIEOP). Leukemia 2000;14:2196-204.
Conter V, Jankovic M, Rizzari G, et al. La leucemia linfoblastica acuta: un modello di percorso terapeutico della pediatria moderna. Prospettive in Pediatria 2004;34:261-70.
Zurlo MG, Pastore G, Masera G. Terracini B, Burgio R,
Ceci A, Digilio G, et al. Italian Registry of patients off
therapy after childhood acute lymphoblastic leukemia.
Results after the first phase of data collection. Cancer
1986;57:1052-5.
Colarizi A, Stegagno G, Digilio G. Trattamento della leucemia acuta del bambino (primi risultati con il vincristin).
La Settimana degli Ospedali 1964;VI:435-40.
Stegagno G, Digilio G, Multari G. Primi risultati del trattamento della leucemia acuta del bambino con la vincristina. In: Atti del XXX Congresso Italiano di Pediatria. Catania: 15-17 Ottobre 1964.
Colarizi A, Stegagno G, Digilio G, Multari G. Le sulphate
de Vincristine dans le traitement de la leucose aigue de
l’enfance. A Ge Me Ge 1968;17:209-19.
Massaglia P. Implicazioni emotive per l’équipe curante in
onco-ematologia. In: De Benedetti Gaddini R, Digilio G
(A cura di). Il personale sanitario e l’istituzione nell’impatto
con il dolore del bambino emopatico e della sua famiglia.
Atti del Convegno internazionale. Roma, 28-29 Settembre
1991. Roma: Associazione per la Lotta contro la Leucemia
dell’Infanzia (ALCLI); 1991. p. 118-24.
Camera F, Gargiulo S, Di Tullio M, et al. Curare il bambino o vivere il bambino: analisi del rapporto e delle implicazioni interpersonali tra Equipe curante e bambino
malato. In: De Benedetti Gaddini R, Digilio G (Ed.). Il
personale sanitario e l’istituzione nell’impatto con il dolore del
bambino emopatico e della sua famiglia. Atti del Convegno
internazionale. Roma, 28-29 Settembre 1991. Roma: Associazione per la Lotta contro la Leucemia dell’Infanzia
(ALCLI); 1991. p. 125-9.
Digilio G. Il personale sanitario e l’Istituzione nell’impatto

Brief Notes

95

Medical progress and global care in childhood leukemia

Brief Notes

96

Girolamo Digilio and Marina Digilio

con il dolore del bambino leucemico e della sua famiglia.
In: Atti del XVII Congresso Nazionale Associazione Italiana
Ematologia Oncologia Pediatrica (AIEOP). Firenze, 26-28
aprile 1990. Bologna: Monduzzi; 1990. p. 45-53.
48. Digilio G. Organizational, social and psychological problems in the treatment of acute leukemia in children. In:
Excerpta Medica-American Elsevier, III International Symposium CISMEL. S. Giovanni Rotondo (Foggia), 1974. p.
139-42.
49. Digilio G, Multari G, Del Principe D. Problemi attuali nel
trattamento della leucosi acuta del bambino. Acta Paediatrica Latina 1975;28:196-203.
50. Obholzer A. On the occurrence and treatment of anti-task

phenomena in hospital setting. �����������������������
In: De Benedetti Gaddini R, Digilio G (Ed.). Il personale sanitario e l’istituzione
nell’impatto con il dolore del bambino emopatico e della sua
famiglia. Atti del Convegno Internazionale. Roma, 28-29 Settembre 1991. Roma: Associazione per la Lotta contro la
Leucemia dell’Infanzia (ALCLI); 1991. p. 85-92.
51. Milani Comparetti A. Dalla “perversa alleanza” alla strategia riparativa in riabilitazione. In: De Benedetti Gaddini
R, Digilio G (Ed.) Problemi psicologici del bambino malato
e situazioni di abuso nell’infanzia. Atti del Convegno Europeo. Roma, 9-10 Giugno 1984. Roma: Associazione per
la Lotta contro la Leucemia dell’Infanzia (ALCLI); 1984.
p. 125-33.

