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To stop or not to stop a clinical trial:
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Therandomized controlled trial (RCT) is
currently the best method to confirm the
value or to test the efficacy of atreatment,
to prevent the propagation of worthlesstreat-
ments or to document the harm caused by a
conventionally and widely used therapy.
Thisisthe reason why we need to continue
developing well conducted clinical trialsto
solve therapeutic uncertainty and to improve
the treatment of patients. However, the de-
sign and the conduction of RCT dlicit two
major ethical questions: 1) the decisionto en-
roll apatient in an RCT, and 2) the need to
guarantee the safety of patientsfollowed up
for weeks, months, or even several yearsin
adouble blind condition.

Ethics of enrollment

All physicians have to deal with two
conflicting duties: first, to bear in mind what
is medically most beneficial for the patient
and therefore to prescribe the best treatment
available, and second, to support studies
that will improve the trestment for hisher pa-
tient and for future generations. Thereisno
doubt that the primary duty of aphysicianis
to prescribe the best treatment for the patient.
Neverthelessin many circumstances physi-
ciansare uncertain about the intrinsic value
of atreatment, because they have no datato
distinguish the relative efficacy of certain
drugs. In this case they are ethically oblig-
ed not to use those drugs on the basis of
non-documented information or of com-
mercia pressure by drug companies but to
promote a suitable RCT which can distin-
guish therelative value of the drugsin ques-
tion.
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Ethics of conducting a clinical trial

Since it is impossible for patients and
physicians involved in a clinical study to
have sufficient, updated information re-
garding the studied product, and they cannot
personally monitor the study, they both have
to rely on the knowledge and experience of
someone else conducting the study. All med-
ical researchis primarily committed to safe-
guarding the patient’s health but ethical
guestions can subsequently arise during the
study by interimanalyses or from emerging
evidence derived from other concomitant
trials. Who should assume the responsibili-
ty for patient safety?

The decision whether to interrupt atrial
cannot be taken by the principal investiga-
tors leading the study (Steering Commit-
tee) since they have a personal interest in a
favorable conclusion and because of the
amount of time, work and credibility in-
vested. Neither can the sponsoring compa:
ny decideto interrupt atria giventhat it has
aready invested a fair amount of human
and economic resources. To protect patients
from unexpected adverse effectsit is com-
mon practice to establish a group of inde-
pendent investigators who are neither in-
volved in the research project nor in the
sponsor company. Thiscommitteeis usual-
ly called the Data and Safety Monitoring
Board (DSMB) and it isresponsible for the
safety of current and future patientsin the tri-
al, and for patients who might otherwise
use the treatment being tested!. In the Unit-
ed States DSMBs were initially recom-
mended by the National Heart, Lung, and
Blood Institute Task Force2 while the Coro-
nary Drug Project3 was being designed. The
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aim wasto rely on an external independent committee
and give adviceto both thetrial Steering Committee and
the sponsor about many aspects regarding the progress
of thetrial. In order to carefully and periodically mon-
itor the study of long-term clinical trials (4-6 years) in-
terimanalyses are usually conducted every 6 monthsto
assessif any beneficial or harmful effects have emerged
in each treatment arm. These data should not be avail-
ableto the Steering Committee or to the sponsor, since
they could redesign and adjust the protocol to conceal
negative results or to enhance small beneficial effectson
the basis of intermediate information. Since the prima-
ry responsibility of the DSMB isto protect the patient’s
interest, all its members must maintain independence
from both the sponsor and the investigators and should
have no financial investment in the sponsoring compa:
ny. Outcome and safety data from the interim analyses
should be reviewed in closed sessions exclusively by
DSMB members, and the DSMB has the power to rec-
ommend early trial termination or protocol modifica-
tions*5 based on the interim analyses. A treatment should
be discontinued as soon as an inferior efficacy/toxicity
profile has been established.

To stop or not to stop

Premature interruption of aclinical trial is a gener-
a rule that can be applied to safeguard patients en-
rolled in the study who are blinded to the treatment
and who are unable by themselvesto decide whether to
continue or stop the treatment. The decision should be
based on two major reasons: 1) outcome data collected
during theinterim anaysis showing a better or worse out-
come in one of the study arms, 2) external information
threatening the safety of patients followed in one of
the study arms.

Regarding the first reason, trials can be stopped due
to emerging beneficial or negative effects. In this case
convincing evidence is required and restrictive statisti-
cal boundaries should be adopted to avoid the demon-
stration of atherapeutic effect based on only afew pa
tientswho benefited from the trestment smply by chance.

We have several examples in the literature of pre-
matureinterruption of atrial due to manifest efficacy or
harm of the study drug. The Beta-Blocker Heart Attack
Trial® was designed to compare the effectiveness of
propranolol versus placebo in reducing mortality in
3837 hospital survival cases of acute myocardia in-
farction. The trial was terminated 9 months before the
scheduled closing date because at that time 7.2% of
the propranolol treated patients had died compared to
9.8% of the placebo group (with arelative mortality re-
duction of 26%). The Boston AreaAnticoagul ation Tri-
al for Atrial Fibrillation (BAATAF)7 was discontinued
inApril 1990 because of strong evidence favoring war-
farin over placebo in the treatment of 420 patients with
non-rheumatic atrial fibrillation.
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On the other hand the Cardiac Arrhythmias Sup-
pression Trial (CAST)8, aimed at evaluating the effect
of three antiarrhythmic drugs (flecainide, encainide,
and moricizine) in patients with asymptomatic ventric-
ular arrhythmias, was terminated because of emerging
harm in the flecainide group. After 2 years the interim
analysisrevealed an excess of mortality (7.7% inthefle-
cainide group and 3.0% in the placebo group). Very re-
cently, the arm of patients treated with doxazosin was
interrupted in the Antihypertensive and Lipid-L owering
Treatment to Prevent Heart Attack Trial (ALLHAT)9,
which evauated four types of drugs (chlorthalidone, dox-
azosin, amlodipine, and lisinopril) as first line treat-
ment for hypertension in 24 335 patients with hyper-
tension and at |east one other coronary heart disease risk
factor. Mortality rate was similar in the doxazosin and
chlorthalidone group but the incidence of congestive
heart failure had doubled (relative risk 2.04; 95% con-
fidence interval 1.79 to 2.32). Since no other differ-
ences emerged among the other treatmentsthetria istill
ongoing to evaluate the relative efficacy of thethreere-
maining drugs.

Sometimes trials are stopped improperly. For ex-
ample, the Cardiac Arrest Study Hamburg (CASH)10 was
aimed at comparing theincidence of sudden death, car-
diac mortality, and total mortality among four treat-
ments (amiodarone, propafenone, metoprolol, and im-
plantable cardioverter defibrillator). The study was
stopped because in the propafenone group the mortali-
ty rate was similar, but an excess of non-fatal ventric-
ular fibrillation and of ventricular tachycardia was ob-
served. Since not enough strict criteriawere adopted to
evaluate the statistically significant level uncorrected by
multiple comparisons, the conclusion that propafenone
islesseffective could be regarded as afalse positive re-
ault. Based on the partial data obtained from thetrid there
is no proof that propafenone is less safe than the other
treatments; the completion of thetria would have prob-
ably led to a better understanding of the relative effect
of the studied drugs.

Sometimes sponsoring companies put pressure on the
DSMB to stop atrial on commercial rather than scien-
tific grounds! when they fedl that the resultsare unlikely
to reach a statistical and demonstrable conclusion. Un-
fortunately sponsor decision isincreasing rapidly because
long-term clinical trials are becoming much more ex-
pensive and the sponsor triesto avoid further investments
in studies unlikely to produce positive results. In simi-
lar cases the DSMB has the right and the duty to con-
tinuethetrial to the predefined end becauseit is not in-
frequent that only after an adequate follow-up the sur-
vival curves of treated and placebo patients diverge.

To stop dueto external evidence

Finally, a study can be stopped because of external
evidence which emerged during the study. Thisis the
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casefor the second part of the GISSI Prevenzione study
published in thisissue of the Italian Heart Journali2in
which 4271 patients 6 months after acute myocardial in-
farction with total cholesterol levels > 200 mg/dl were
randomized to low-dose cholesterol treatment (pravas-
tatin 20 mg daily) or no treatment. When the GISSI Pre-
venzione study started in 1993 there were several data
demongtrating the effectiveness of HM G-CoA reductase
inhibitorsto reduce high levels of serum cholesterol, but
no strong evidence that in the long term they could re-
duce mortality and ischemic events. Thus, it was ethi-
cal to randomize patients with cholesterol levels > 200
mg/dl to pravastatin or placebo. The following year the
results of the 4S study were published!3. The study was
conducted in middle-aged patients with coronary artery
disease and cholesterol levels between 210 and 310
mg/dl. After 5.4 years of treatment total death decreased
from 12% in the placebo group to 8% in the smvastatin
group (30% relative risk reduction) and the combination
of magjor coronary events decreased from 28 to 19% re-
spectively (34% relative risk reduction). At that time it
was unethical to continueto treat high serum cholesterol
patients with placebo and a first amendment was sug-
gested by the DSMB and approved by the Steering
Committee: only patients with cholesterol levels < 250
mg/dl could be randomized and each cardiologist was
free to decide whether or not to treat a patient with
higher cholesterol values. In 1996 the results of anoth-
er large and well conducted clinical trial which enrolled
patients with previous myocardial infarction randomly
assigned to receive 40 mg daily of pravastatin were
published!4. In this study also patients with low-mod-
erate blood cholesterol levels (< 240 mg/dl) were in-
cluded and the frequency of fatal coronary events plus
non-fatal infarctions was reduced by 24% in the pravas-
tatin treated patients. At that point many GISSI inves-
tigatorsfelt no longer ethically uncertain as they knew
that pravastatin was more effective than placebo and thus
they were unwilling to continue treating half of the pa-
tientswith placebo. The DSMB and the Steering Com-
mittee decided to close the second randomization of
the study. In thisissue of the Italian Heart Journal the
data collected up to theinterruption of the hypocholes-
terol treatment are presented and the description of the
motivationsthat |ed the Steering Committee to stop the
trial arefully described. Thereisno doubt that both de-
cisonswere correct because thetrial was conducted dur-
ing three different periodsin which the knowledge of the
effect of lipid-lowering therapy varied. The investiga-
tors modulated the trial in accordance with the available
growing evidence based on published information.

Conclusion
From the examples discussed in this article it is

clear that an independent DSMB is an essential mech-
anism to safeguard the hedlth of patients and to guarantee
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patients and physicians on the ethical conduction of a
clinica trial. In many circumstances the decision to
stop or not to stop atrial dueto its efficacy or harmful
effectsisavery difficult task. External scientific inter-
ests and economic pressures can forcibly bring about an
independent resolution but the interest of present and fu-
ture patients, of physicians and of developing science
should become the foundation of any decision. Any
other interference should be banned.
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