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|. INTRODUCTION

Randomised controlled trials (RCTs) have long been recognised as the gold
standard for assessing the efficacy of new interventions. Properly conducted,
they are designed to eliminate sel ection bias, which may otherwise confound the
results of an investigation.

Thetrial of streptomycin versus bed rest for the treatment of tuberculosis,
undertaken by the British Medical Research Council (MRC)*!iswidely recognised
asthefirst trial undertaken which conforms to modern standards; it resulted in
one of the most extensive series of clinical trials ever undertaken for a single
disease. These trials played a significant role in identifying currently-used
chemotherapeutic regimensfor the treatment of tuberculosis, which have achieved
high rates of cure with low levels of toxicity.

Theearliest trialsin tubercul osisinvol ved treatment using only asingledrug
(monotherapy). Subsequent studies, with two- and three-drug combinations
quickly established the efficacy of multidrug chemotherapy in achieving successful
treatment in a disease which had, hitherto, a high fatality rate. Further trials
established the strategy of the initial intensive phase of treatment with three or
four drugs, followed by a continuation phase of two drugs. RCTs have aso
demonstrated the efficacy of domiciliary treatment, as compared with treatment
inaningtitution.?

A significant disadvantage of the regimens developed in the early 1960s,
was the minimum duration of treatment of 18 monthswhich led to a breakdown
in compliance of both patients and the treatment services resulting in major
challengesto achieving successful treatment.

With the advent of rifampicin and therevisiting of therole of pyrazinamide,
it was possible to reduce the duration of chemotherapy to 6 months, as
demonstrated by the British Medical Research Council through RCTSs carried
out in East Africa, Hong Kong and Singapore.>®

However, in spite of these advances, tubercul osisremains adi sease exacting
aheavy burden to health and to the economy in low income countries, the problem
being further exacerbated by the HIVV/AIDS epidemic, both conditionsimposing
an ever increasi ng burden on the economic aswell astheadministrative capabilities
of these countries.



If these burdens are to be overcome, further RCTs of new drugs will be
needed. The devel opment of new compoundsrequirestestinginlarge-scaletrials
through the rapid recruitment of large numbers of patients in order to progress
logically and to havetimely results. Such large-scaletrials can only be carried out
if a substantial number of centres are engaged. Moreover, to establish the
generalisability of resultsunder different genetic, socia and behavioural conditions,
trials need to be conducted in settings involving the participation of centresin
many countries worldwide.



II. HISTORICAL PERSPECTIVE

A trial tofind acurefor scurvy was conducted in 1753 by Lind, aship’s surgeon,
in which he attempted to divide the trial subjects into two similar groups, thus
creating a control group. He writes:

“1 took twelve patients in the scurvy on board the Salisbury at sea. The
caseswereassimilar asl could havethem ... they lay together in oneplace....
and had one diet common to them all. Two were ordered a quart of cider a day,
two took 25 gutts of elixir vitriol, two took two spoonfuls of vinegar, two were
put on a course of sea water, two others had each two oranges and one lemon
given them each day and two took the bigness of anutmeg. The most sudden and
visible good effects were perceived from the use of oranges and lemons...” .6

AlthoughinLind strid thetreatmentsappear to have been randomly assigned,
atrial to evaluatethe use of penicillin to treat infected soldiers during the Second
World War, made no such attempt and no control group wasincluded. The author
writes. “ Clinical trialsbegan with very few extremely ill patientsdueto shortage
of drug. ..... Such dramatic results were seen that the lack of controls did not
seriously impede clear conclusions.””

By present standards, each of these trials had one or more deficienciesin
their design. The first trial, in which the randomisation schedule was properly
concealed, was the Medical Research Council’s trial of streptomycin in the
treatment of pulmonary tuberculosis, the results of whichwere publishedin 19481
Because the demand for streptomycin far exceeded the amount available, it was
decided that the best use of the drug would be through a randomised trial.
Randomisation relieved clinicians of the responsibility of deciding who should
betreated. By its design and method of conduct the streptomycin trial served as
the gold standard for futuretrials.

This landmark study was followed by an uninterrupted series of clinical
trialsin tuberculosis by the British Medical Research Council which continued
for 40 years and which ultimately led to the demonstration of highly effective
short-course chemotherapy.®

RCTsare now accepted in all branches of medicine and are used not only to
assess new drug therapies but prophylactic regimes, surgical interventions and
health policies.



1. WHY DOWE NEED RANDOMISED
CONTROLLEDCLINICAL TRIALS?

Asmentioned, inthe Introduction, randomised controlled trials (RCTs) havelong
been recognised as the gold standard for assessing the efficacy of new
interventions. By randomisation is meant the allocation of the patients to
treatments being studied in arandom way, where neither the doctor, nor the patient,
knowswhat the treatment will be beforethe point of itsallocation. The reason for
thisisto eliminate selection biasby which ismeant the conscious or subconscious
selection of study procedures (type of patient, certain investigation) that depart
from the criterialaid down by the protocol.

A controlled trial involves the inclusion of an established (or placebo)
trestment against which the new intervention isto be evaluated.

There are other wayswe might consider for comparing two treatments than
going to thetrouble of setting up atrial. Unfortunately they areall flawed in some
way or other.

e Supposing we were to compare patients treated for a disease with those not
treated. Common sense tells us that there are very likely to be important
differences between these two groups of patients. Those not treated may be
lessill, or possibly in some casestooiill to treat. Treatment is never given at
random.

e Another approach might beto compare treatment at one hospital with that at
another. The problem hereisthere arelikely to be more differences between
the hospital sthan simply the two approachesto treatment. The characteristics
of the patients may well differ and the type of care could differ aswell.

e A third approachisto use what we call historical controls. Sometimesthisis
unavoidable but it has the potential for serious biases. Patients and their
prognosis may both differ over time, management will almost certainly differ
and the historical data is less likely to be complete than data collected
prospectively.



All of these contrasts areimperfect in one way or another. Very occasionally we
can demonstrate adrug to be highly effective without any controlsat all; thiswas
what happened with penicillin when it wasfirst tested in soldiersin North Africa
during World War 11. Such circumstances are exceptional. In general, studies
without controlsareimpossibleto interpret.

An example of an unsatisfactory non-randomised comparison is an
unrandomised assessment of hormone replacement therapy (HRT) in women.
Asthere arelikely to beimportant socia differences between those taking HRT
and not takingit, thiswill result in avery biased comparison. Thus, the randomised
trial isessential to obtain an unbiased result.

Wecanrarely exclude selection biasfrom observationa data. Sicker patients
are likely to be prescribed more potent drugs and in some circumstances there
will belimitationsdueto theavailability of drugs. Evenif we attempt to adjust for
all the differences we know about there will almost certainly be some of which
we are unaware.

A recent paper reported on the results of two comparisons of different
antiretroviral drugsgivento similar groupsof patients. In one comparison patients
were randomised; in the other the doctors decided which drug to give. Theresults
werestrikingly different. In the randomised comparison drug A wassignificantly
better than drug B and in the doctor’ s choi ce comparison drug B was significantly
better than drug A. It wasimpossibleto determinethe reason for thisdifference.®

Even conducting a randomised trial will not necessarily answer all the
questions we may need to answer. Because a drug works (or does not work) in
one population does not guarantee that it will work or not work in a second
population. Recently recommendations were made about giving prophylactic
treatment to patients with HIV and TB based on one study in West Africa.
Countries in East and Southern Africa were reluctant to adopt these
recommendations without more evidence since the profile of resistance to the
antibiotic used inthetrial wasvery different according to location.

Itisalsotruethat giving the samedrugs but at adifferent disease stage may
resultin very different outcomes. Thiswasmost clearly illustrated with zidovudine
which, although shown to be highly effective in patients with AIDS,*° did not
delay the onset of AIDS and/or death in those with asymptomatic disease.

Trialsmay often need to include along term follow-up, sometime very long.
The MRC WISDOM tria of HRT was designed to follow women for 10 years.

Early resultsfrom atrial may be misleading and not give the whole picture.
A tria of preventive therapy for TB in patients with HIV infection in Zambia



showed very promising short-term results but long term follow-up showed that
these benefits diminished with time.*

Astreatments get better and patients survivelonger trialsneed to follow-up
more and more patients for a longer and longer time to establish whether one
treatment is superior to, or as good as another. If we could find a surrogate for
long-term outcome it would enable us to avoid having to do very long trials. A
possible surrogate in TB chemotherapy would be the 2 month culture result.

A good surrogate must be 1) an event early in treatment, 2) an event
predicting long term clinical response and 3) the occurrence of that event should
predict response regardless of the treatment being assessed. The 2 month culture
result meetsthefirst two of these conditions but not thethird, whichisawaysthe
most difficult one to satisfy. We need to continue doing trialsand in TB follow-
up should befor at least 12 months after stopping treatment by whichtimeavery
high proportion of relapses will have occurred by that time.



V. AIM OF CONTROLLED TRIALS

Eliminating bias

The main objective of aclinical trial isto ensure that the comparisons made are
convincing and informative. Fundamental to doing that is the avoidance of bias.
The assigning of patients to treatment by a process of random allocation is the
backbone of thisprocess. Biascan occur in severa ways, theseinclude the methods
used in handling of the randomisation, the lack of a clear hypothesis with
accompanying endpoints, the proceduresfor assessing outcome, failureto publish
negativeresults.

Randomisation ensures treatment allocation is |eft to chance, BUT it does
not guaranteethat patientsin different groupswill besimilar in all respects. Reliable
conclusions about an intervention can only be drawn if the groupsto be compared
are, as near as possible, identical in all respects upon entry to the trial.
Randomisation of a sufficiently large number of individuals helps to ensure
comparability between groupswith respect to known and unknown characteristics
which may influence outcome.

e At allocation: It is no longer regarded as acceptable that allocation to an
open label or single blind design study should be determined by opening the
next in a series of envelopes held by the local investigator. Telephoning an
independent officeispreferred; - if envelopesare used they should be held by
aperson independent of thetrial.

e Duringthetrial: Cliniciansagreeing to takepartinatrial should bein astate
of equipoiseregarding the hypothesisto betested. If aclinicianisconvinced
of the superiority of one of the study treatments it is inappropriate for the
cliniciantotake partinthetrial. All patients should betreated in an unbiased
way without regard for the treatment they are receiving. To achieve thiswill
sometimesrequirethat atrial isof adoubleblind design.

e Through loss to follow-up: Patients lost to follow-up are unlikely to be
typical of those who remain. A high loss to follow-up can seriously distort



the outcome of atrial. Supposing anew drug has unpleasant side-effects; if
patientswith side-effects stop taking their treatment and stop attending, those
remaining will represent only those who can tolerate the drug.

In assessment of endpoints. Every effort should be made to ensure that
assessment of endpointsis never influenced by knowledge of the allocated
treatment. Thisisparticularly trueif thereisany element of subjectivity inthe
assessment such as symptom scores or radiographic changes.

In publication, or lack of it. Journals are often less than enthusiastic about
publishing results of negative studies. However, when only positive results
are published it is quite likely that wrong conclusions will be drawn about a
new intervention. Meta analyses must include all relevant studies whether
published or not.



V. DESIGNASPECTS

Framework for trials

All trials should be governed by ateam comprising several bodies as shownin
the diagram below. The central body, the investigators, are responsible for the
development of the protocol and conducting thetrial until thefinal publication of
the results. All the committees have input into the protocol, each operating
independently of the other.

Theterms of reference of each committee are described in Appendix I'V.

Ethics
Review
Committee

\/l
Trial ] Da:ca and
Steering Investigator safety
Committee Momtqnng
Committee

Standard Phases in the evaluation of drugs

Any new drug, demonstrating good in vitro activity, which can be confirmed by
animal studies, must betested in four phases of clinical trials.

Briefly, the four phases are:
Phasel: Theestablishment, usually in healthy volunteers, of the pharmacokinetic
and, where possible, the pharmacodynamic profile of the drug.

Phasell: Thisisapilot study in patients suffering from the disease for which it
isintended. Theaimisto determinethetherapeutic activity and short-term saf ety



of the drug. The results may, if necessary, be confirmed by placebo-controlled
design, although such trials would not be relevant for diseases like tuberculosis
where established treatments exist. This phase can also be used to establish dose
ranges and dose/response rel ationships.

Phaselll: Thisphaseisalarge scae RCT usually involving hundreds or even
thousands of patients that aims to establish the (short and) long term safety and
efficacy of adrug. Itisalso used to determinethe overall therapeutic value of the
drug aswell asthe pattern and profile of any adverse reactions.

Phase 1V: Drugs that have been licensed for use can enter Phase IV or post-
marketing studies. Post-marketing studies of two types are required, namely
evaluations of new drug trestment outcome in regimens which differ from the
standard on account of local policy, and surveillance in different populations of
drug resistance and adverse effectsrelated to the new drug. The primary treatment
outcome variable will remain the same as in Phase |11 trials. However, patient
acceptance of the new drug must be objectively assessed, in order to provide
national programmes with the assurance that it is financially worthwhile and in
public interest to change to anew drug or regimen in the public health service.
Thepurpose of thisguideisto inform trial participants on the stepsinvolved
inrandomised controlled clinical trids, that is, PhaseI11 and Phase 1V trials.

Conduct of clinical trials

A well conducted clinical trial must follow well defined stepsin order to arrive at
avalidresult. Theseare:

Initial design and protocol devel opment
Ethics Committee review

Patient recruitment

Treatment phase

Follow-up phase

Dataanalysis

Publication of result

NoakswbdrE

10



The protocol

A well-designed trial will have a protocol, which sets out in considerable detail
every aspect of thetrial. The protocol will usually contain thefollowing sections:

Background and aims

Specific objectives

Trial design

Eligibility criteria(including thoseineligible)

Trial endpoints

Randomisation procedure

Treatment/intervention details

Assessment of endpoints

Follow-up procedures

Statistical considerationsincluding outline of analysisplan
Procedure for handling adverse events, in particular serious adverse events
Committee membership

Appendices, including patient information sheet and consent form

In addition, the protocol should, if possible, set out how missing datawill be
handled; thisissueisaddressed in moredetail in sectionVI1 on“Anaysisof data’.

If scientific research is undertaken in the absence of a comprehensive
protocol, there may be a temptation to modify the procedures and change the
assessment criteriaat the time of analysisin order to achieve aparticular resullt.

The protocol representsadetailed operationsmanua for thetrial. Alongside
it there should be detail ed operating procedures, commonly referred to as standard
operating procedures (SOPs), which provide specific instructions for activities
such aslaboratory methods, the data collection and quality assurance aspects of
thetrial.

The process of development of protocolsisdescribed in detail in the book:
‘Research Methodsfor the Promotion of Lung Health’ published by the [UATLD*2
and available on the website www.iuatld.org.

Trial justification
A clinical trial is a planned experiment carried out to evaluate the efficacy of a

specific treatment in human subjects. The trial is usually done because of the
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need to evaluate the efficacy of anew treatment. Beforeembarking onatrial itis
important to establish the need for the trial in the light of all the available data,
published and unpublished. This may entail performing a systematic review of
relevant studies.

Trial objectives

Thehypothesisto betested and the objectives of thetrial should be clearly stated
in the protocol. Clinicians agreeing to take part in atrial should be in a state of
equipoise regarding the hypothesisto be tested. That is, they should have some
uncertainty asto what the outcomewill beinwhat they consider to bethe superior
treatment or intervention. If aclinician is convinced of the superiority of one of
the study treatmentsit is inappropriate for that clinician to take part in the trial.
There should aso be reasonable belief that the benefits of the test treatment
outweigh itsrisks and that the treatments are acceptabl e to both the patients and
their physicians.

Treatment schedules

The protocol should givefull details of the drugsto be taken together with dose
schedules. Expected toxic effects and how to deal with them should be described
indetail.

Trial endpoints

Theevaluation of anew treatment or practiceis made by comparing the outcomes
of theseinterventions between two (or more) similar groups of patientstreated at
thesametime.

The primary and secondary endpoints should be clearly defined in thetrial
protocol. In atuberculosistrial the endpoints might be culture conversion rate,
relapserate, timeto death, changesin radiographic extent of diseaseand cavitation,
urinetestsfor compliance, adverse events etc.

One or two endpoints should be assigned as primary. The remaining
endpointswill be secondary and only of importanceif significant resultsarefound
in the primary endpoint(s). In general the study will have its statistical power
based on the primary endpoints alone.

12



InPhasell and Phaselll trials, where one of the endpointsis short-term and
long-term safety, reporting of serious adverse events, to the Data & Safety
Monitoring Committee, should be an immediate and integral part of the protocol.

Impact of trial on quality of care

Theimpact of atrial should beto improvethe quality of patient care both during
thetrial and after the results have been evaluated.

Patients benefit by participating in atria because the experimental nature of
thetria involvesacloser scrutiny of the patientsduring thetrial in order to quickly
deal with any adverse event.

At the conclusion of thetrial, changesin practice may beintroduced which
benefit the whol e patient population even if they did not participate in thetrial.

Investigator’s brochure

All investigator’sshould possessan | nvestigator’s Brochurewhich isacompilation
of the clinical and non-clinical data on the investigational product(s) that are
relevant to the study of the product(s) in human subjects.

13



VI. STATISTICAL ASPECTS

The null hypothesis

A fundamental issue related to the trial isthe hypothesis. This may be stated as
treatment A is expected be more effective than treatment B. This can never be
absolutely proven, only shown to be true with a high degree of probability. A
null hypothesis of ‘no difference’ is constructed and the objective of thetrial is
to demonstrate the likelihood or otherwise that the null hypothesisistrue. Thus,
theanaysisof thetria teststhe probability (chance) of the result obtained, under
the assumption that the treatments are of equal effect.

Thenull hypothesisof no differenceisrejected if the probability of it being
trueislessthan, or equal to, thelevel of significance we have chosen; arbitrarily
this often the 5% level.

Two types of error are defined:
Typel: the probability of wrongly rejecting the null hypothesis

Type ll: the probability of failing to detect atrue difference when it exists.
The power of an investigation is 1 — Type Il error, i.e. alow Type Il error
corresponds to high power. (Power is often presented as a percentage, not a
proportion, hence atype Il error of 20% is equivalent to 80% powey).

It is necessary to consider what levels of Typel and I error are acceptable.
Conventionally the Type | error probability is set at 0.05, a probability rate that
predatesclinical trialsandisattributed to the statistician, RA Fisher, who setit as
an arbitrary level in hisagricultural field experiments. Thisiswhat isknown as
the significancelevel and alot of misunderstanding surroundsit. Itispopularly
believed in some quartersthat if asignificance level turnsout to be 0.06 (or 6%)
the study has failed to show evidence of a difference, whereasif it is0.05 (5%)
there is a difference. The distinction between the two levels is minimal. It is
important to notethat, whereas 1 of 20 versus5 of 20 isnot significant at the 0.05
level (P=10.18), 0 of 20 versus 5 of 20 is significant (P = 0.05), demonstrating
that changing the classification of just one patient can make all the differencel

14



Thetypell error rateisusually set at 10 or 20%, that isapower of 90% or
80%. The smaller thetype | and typell errorsthe larger thetrial needsto be.

Trial design

The nature of the study needs to be carefully considered. The most common
designisaparallel comparison between two groups. Alternativesincludefactorial
designs when two hypotheses are tested within the same trial.

Trialsmay be designed to show either the superiority of one regimen when
compared to another regimen(s), or equivalence of the regimens.

Inasuperiority or compar ativetrial thenull hypothesisisthat thereisno
difference between the treatment arms. In an equivalencetrial, in contrast, the
null hypothesisisthat thereis a difference between treatmentsA and B.

What is meant by equivalence? In contrast to superiority or comparative
trials the objective of an equivalence trial isto demonstrate equivalent efficacy
within predefined limits, say + 3%. Thisisknown asthe confidenceinterval (Cl)
and isusually set at 95%.

Equivalencetriasare often wrongly understood to betrialsthat fail to detect
asignificant difference between two interventions or treatments. Non-significance
does not imply no difference, it most commonly occurs because the study has
recruited an insufficient number of patients.

Inthe conduct of an equivalencetrial there may not be the sameincentiveto
ensure the tria is conducted to as high a standard as in a comparative trial.
Equivalence would mean both treatments are useless, unless we aready have
evidenceto the contrary.

It is very important that an equivalence trial is conducted with the same
attention to detail asacomparativetrial. Methods and assessments should bethe
same as for a comparative trial wherever possible. We should expect to find
comparable success or failureratesto thosein earlier comparativetrials.

There are three possible outcomesto the analysis of an equivalencetrial:
1) theconfidencelimit for thedifferencelieswithininthe specified range. (The
confidencelimit isthe size of theinterval which with aspecified probability,

say 95%, thetrue differencelies).

2) the confidence limit lies partly outside the specified range, in that case
equivalence cannot be concluded, or

15



3) theconfidencelimit liescompletely outsidethe specified range, arare event!
Inasuperiority tria there are two possible outcomes:

1) the confidence limit for the difference in effect between the two treatments
crosses zero, in which case no significant effect has been demonstrated, or

2) the confidence limit for the difference lies completely to one side of zero, a
statistically significant result.

Sample size

After stating the null hypothesisand determining the design of trial the next, and

very important, consideration isto determinethe size of thetrial; in simpleterms,

how many patients are needed to show an effect? There are severa statistical

considerations to be made when arriving at this number.

e how small an effect do | want to detect ?

e level of gtatistical significance, usually P=0.05 (5%)

e the power (probability of detecting a difference) say P= 0.8 or more (i.e.
80%)

e how many losses to follow-up are expected ?

e how many subjectscan | realistically expect to recruit?

Assuming there is a control regimen, there needsto be a realistic assessment of
how effectiveitis, or will beunder trial conditions. Moredifficult isthe predicted
intervention effect of what may be anew, previoudly untried, treatment. Hereit
isessential to berealistic, not overestimating the potential of thetreatment effect,
and, even if asubstantial effect is anticipated, to enrol sufficient numbersto be
able to exclude smaller clinically useful effects if the treatment appears to be
ineffective.

Power considerations

The protocol should state the power of the study to detect effectsand the expected
number of non-adherent patients and how they will be handled in theanalysis. A
plan of analysis needsto be specified.

Power estimates are difficult to be certain about. There is much we do not
know, but when planning atrial we need to be realistic in our expectations.

16



Two other factorswhich need to be considered are thelikely non-adherence
rate during treatment and the lossto follow-up after treatment.

Non-adherenceisthefailure of patientsto taketheir treatment; thisdilutes
effects of theintervention treatment.

L ossto follow-up reduces the total numbers available for assessment.

Both need to be considered and the effect on the total numbers expected can
bedramatic. Evena10% rate of non-adherence and afurther 10% lossto follow-
up will increase the size of atrial by more than athird.

Formulae for adjusting power calculations for non-adherence and lossesto
follow-up are shown below:

e Non-adherencerequires an adjustment of 1/(1-d)? to be applied where“d” is
the proportion expected to be non-adherent during treatment.

e Lossestofollow-up requirean adjustment of 1/(1-f) where“f” isthe proportion
expected to be lost to follow-up.

Underpowered trials are a waste of time and resources as they can often fail to
detect clinically important differences.
An example of apower calculation (two sided P = 0.05 and 80% power)
With two different settings shown below:

@ 2
Estimated control response 60% 60%
Estimated intervention response 80% 70%
Expected difference 20% 10%
Total number of subjects
Assuming no lossto follow-up etc 182 752
With 10% failureto adhere 226 930
With 10% loss to follow-up 204 836
With both 10% drop-out and 10%
Lossto follow-up 250 1032

17



Procedure for randomisation

Ashasbeenindicated (Section I 1), thismust be donein such away asto ensure
that the future all ocations are unknown to the persons enrolling the patients. Bias-
free treatment assignment helps to ensure treatment allocation that is free of
influence from both the patients and the medical personnel.

How isarandomisation schedule produced? There are several waysit can
be done, the ssimplest being by using tables of random numbersusually found in
the back of textbooks of medical statistics. If two groupsareto be studied, digits
0-4 can be assigned to one regimen and 5-9 to another. Thisworkswell except
in the case of a small study, when balance may not be achieved, or when the
intakeislikely to besow and it isundesirableto have several successive patients
allocated to the same treatment. An extension of the above method is the use of
balanced randomised blocks which helps to ensure a balanced allocation
throughout thetrial. Itisimportant, however, that the size of the blocksisawell
kept secret, or isvaried, since knowledge of the block size can result in the ability
to predict the treatment for the last patient allocated in each block.

A simple randomisation schedule

Usetables of random numbers. For two treatments, A and B; e.g. A : for digitsO-
4, B : for digits 5-9, but beware of unbalanced numbersinasmall trial. eg 12 on
Aand8onB

Part of random number table:

Randomised blocks of constant size

Use tables of randomised numbers but assign a different sequence of treatments
for each digit, eg blocks of four.

AABB for 1, ABAB for 2, ABBA for 3, BBAA for 4, BABA for 5,
BAAB for 6 Ignore digits 0,7,8,9

18



VII. OPERATIONAL ASPECTS

Site requirements

1.

Siteswith patients! Itisavery important that the Site has an adequate number
of suitable patientsfor thetrial. Thiswill immediately rule out some sitesthat
would otherwise appear to be ideal in other respects. However, having an
excellent infrastructure and a top quality laboratory is not enough without
adequate numbers of eligible patients. The exception may be a site with
relatively few patientsbut good |aboratory facilitieswhere detail ed sub-studies
such a pharmacokinetic studies could be done. It is essential to be realistic
about numbers of patients likely to be recruited. A trial that fails to recruit
because of unrealistic recruitment goalsis awaste of time and money.

A stablepopulation. For alongtermtria itisessential that asmany patients
as possible can befollowed up for the full duration of the study. If half of the
patientsarelost during follow-up it will bevery difficult to interpret theresults
of such a study. For instance, are such losses more likely to be failures or
more likely to be patients who are doing well and don’t want to be bothered
with regular hospital visits. Large urban centres have both advantages and
disadvantages; they may be easier to manage but are likely to have amobile
population, some of whom have only come to the city to get treatment. By
excluding them losses to follow-up can be reduced.

Common protocol. All investigators must agreeto follow acommon protocol.
If they cannot they should not take part in thetrial. Thisdoes not excludethe
possibility that some centres may conduct additional investigations.

Drug supplies. All therequired drugs, in the control and in the intervention
arms, must be available throughout the study. It is essential to have a clear
plan to ensure continuity of supplies. Procedures need to be in place for the
treatment of failures when they occur.

Costs. Trial site costs should not be underestimated. All costs of astudy must
be met by the study budget and need to be carefully planned. It would be a
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false economy not to budget for items such as extra home visitor support to
help with defaulter tracing.

. Experienced investigators. Thisisanideal that will not alwaysbe possible.
If the staff at aproposed site do not have experiencein the conduct of trialsit
will be important for the Central Co-ordinating Bureau to provide training
and supervision over and above that which will be given in established sites.
In the event of turnover and posting of staff a regular re-assessment of the
need for training will be necessary. It would be unwiseto enrol large numbers
of patientsin centres that do not have experienced staff. An aternative, and
possibly better, approach to short term training would be to recruit an
experienced trial co-ordinator to run the trial and train the local staff on an
ongoing basis. Continuity of staff not only improves quality of data but also
patient adherenceislikely to be better.

. Opportunity toinput intothetrial protocol. Rather than presenting afinal
protocol to investigators at the trial sites there should be an opportunity for
thelocal investigatorsto givetheir input onthetrial design. It may bethat the
protocol makesimpractical demands of the study siteswhich will need to be
re-assessed with aview to modifying thetrial design. The greater the sense of
involvement and ownership of thetrial among the study sitesthe morelikely
they areto co-operate with the implementation of the protocol.

. Organisational structure. Sites contributing large numbers of patientsto a
study should have alocal management committee, which will oversee the
conduct of thetrial in that site. This does not exclude central co-ordination
but rather supplementsit. Such acommittee should have representation from
all those involved in the daily running of the trial. In an international trial

there may al so be animportant rolefor anational committeeto whom certain
of the main co-ordinating centre’s responsibilities can be devol ved.

. Standardisation. Itisobviously important that all staff who will beinvolved
in the running of thetrial on aday to day basisfully understand the protocol
and what isrequired of them. A strong emphasis should be placed ontraining
and where appropriate regular retraining.
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10.

11.

12.

13.

Monitoring. Sites need to be monitored systematically through regular site
visits. Regular contacts should al so be maintained by post and telephone. Itis
particularly important to visit a site soon after recruitment has commenced.
Other methods of monitoring sites include keeping checks on intake rates,
theeligibility of patients being admitted to the study, thetimeinterval between
the time patients are seen and the appropriate forms are received in the co-
ordinating centre, the proportion of formswith errorsor missing dataand, if
laboratory dataare being obtained from acentre, making regular assessments
of itsquality (see below).

Mycobacteriology laboratory of high quality: It is essential to have a
mycobacteriology laboratory ableto performwork to ahigh standard. Without
it theinterpretation of the study results becomes almost impossible. In order
to monitor the performance of the laboratory there must be regular quality
assurance checksincluding the monitoring of all |aboratory output, inclusion
of external controlsand regular visits by experienced external microbiologists.
The role of the local laboratory may be limited to a diagnostic screening
facility based on microscopy. Whenit isintended that culture and susceptibility
testing isto be done at an established reference |aboratory, there needsto be
areliableway of transporting specimensto that |aboratory. For further details
see Section VI entitled “ Laboratory Aspects’.

Facility for HIV testing and counselling. In many countries of sub-Saharan
Africathe proportion of tuberculosis cases co-infected with HIV isalready in
excess of 50%; in other countriesthe proportion isincreasing rapidly. There
may be a need to know the HIV-status of patients enrolled in trials. This
requires having properly trained counsellors available so that those offered
testing can be appropriately counselled and followed. In each country, the
national laws on testing and disclosure of results have to be taken into
consideration.

Computingfacilities. If itisintended to enter dataat thetrial Site, itisimportant
to ensurethat the appropriateinfrastructureexists. In addition to the availability
of therelevant hardware, including voltage surge protectors and uninterrupted
power supplies, the staff whowill act asdataentry officersshould be properly
trained and be able to handle al of the foreseeable problems which might
arise. This includes the need to maintain regular backups and a clear
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understanding on how much freedom they have to edit datafiles. There are
advantagestoloca datamanagement, such asthemoreimmediateidentification
of missing and problem data if on site data entry is carried out. However,
unless the co-ordinating centre has the confidence that it will be done to a
high standard, and the quality of the datawill not be put at risk, it is better if
the study formsare sent to the Central Co-ordinating Bureau for dataentry. If
formsarefaxed therewill belittle or no delay in handling queries, which can
be faxed or emailed back to the individual sites. On site data entry requires
careful monitoring.

14. Good Clinical Practice. Trialsshould only ever be undertaken at siteswhere
international standardsfor patient care (the DOTS strategy) arefollowed and
where programme performance is judged to be good, according to routine
assessment carried out by the World Health Organization. Every trial should
be carried out under principlesgoverning Good Clinical Practice (GCP). GCP
helps to ensure the patient is protected and the data collected are of good
quality. For an outline of the principles, see Appendix I.

Patient recruitment and follow-up
1. Enrolment criteria

The protocol defines the eligibility and exclusion criteria. These should be as
broad as possible so that the results of the trial can be generalised. At the same
time consideration should be givento the possibility that theintervention may not
be expected to be applicable in some instances, i.e. there may be patients whose
typeof diseaseisnot expected to respond. Intrialsof new drugsit may be necessary
to exclude those with other serious diseases that may influence the response to
treatment. Similarly it isnot unusual to exclude patients who are not expected to
survive more than afew weeks.

2. Informed Consent

With regard to the rights of the subjects, the protocol must be explicit on the
informed consent procedure. The International Conference on Harmonisation
(ICH) of Technica Requirementsfor Registration of Pharmaceuticalsfor Human
Use has published guidelinesfor the obtai ning and documenting of theinformed
consent procedure®® The main points are shown in Appendix I1.
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3. Treatment phase

During treatment, it isextremely important that the patients be seen regularly and
sufficiently frequently to ensure that any adverse events and non-adherence are
dealt with as quickly as possible.

4. Follow up phase

Although the post-treatment phase follow-up visits need not be scheduled as
frequently asin thetreatment phase, there should, neverthel ess, beregular follow-
up of asufficiently long duration that any late effects of the treatment are quickly
recognised and dealt with and relapses can be identified and treated.

A detailed schedule of visits required and what investigations will be
conducted at each visit should be clearly specified. Aswell as being part of the
protocol this should be apparent within the case record form (CRF) so as to
provide acheck for theclinician or clinical officer seeing the patient. A computer
generated diary can be a useful tool to enable the date of the patient’s next
appointment to be accurately cal cul ated.

Data management

However large, expensive and sophisticated the trial is in terms of numbers of
patients and the data collected, unless careful attention is given to the way the
data are captured the whole effort could be wasted. The unambiguous wording
of questionsisparticularly important and thisisespecially true when formshave
to betrandated into different languages. After thetrandation has been done, the
translation should be given to a second translator who, without reference to the
original, should trandate it back again. The back trandation should then be
carefully compared with the original. Serious discrepancies are not uncommon
and if not rectified can render the question useless. It isimportant to take care to
ensure that questions have been phrased in such away that they will dlicit the
desired information. Unless the forms have been used before it is advisable to
pilot them beforethetrial begins.

If the form used for data capture can also become part of the patient case
record, this will minimise the unnecessary duplication of data to be recorded.
Printed laboratory reports can aso be used rather than having to transcribe the
datato a study form giving opportunity for recording errors. Electronic transfer
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of data has obvious advantages. For examples of forms used in a trial, see
Appendix I11. (These forms were prepared by Laura BELTON for use in study
C and kindly provided with permission)

Before the advent of the desktop computer, many studies used only
individual patient analysis cards. Today few people consider any aternative to
the computerised database. However, there are situations where cards can still
prove auseful way of datahandling. Such acard can be useful in the management
of the patient’stherapies.

A major advantage of a well-programmed computerised databases is the
ability to handlelarge quantities of dataand incorporate range checks and checks
for consistency in the data entry process. Range checks include any check for
“reasonable” data values, some of which can only be expressed in broad terms
such as weight limits and others can be specified exactly. For example, men
would not be expected to be pregnant and smear and culture results would take
onalimited set of values pre-specified in the bacteriol ogical protocol. Consistency
checks compare the latest result with results received earlier; thusaweight gain
of 20 kg would not be expected between two consecutive monthly appointments.
The checking procedure can be used as a caution, alerting the data entry officer
to an odd result. On other occasionsit can prevent theresult from being entered.
Checks such as these may be done at the time of data entry or by running a
program subsequent to data entry.

The computer isparticularly useful for detecting out of range data, and shifts
inlaboratory control resultsand significant variation between observers. A simple
analysisof the proportion of formswith errors or missing data can be very useful
and in the unlikely, but not unheard of situation when fraud is suspected, the
computer may play avaluablerolein detecting it.

There are a limited number of packages designed for data collection for
clinical trials and there is a need for good generic systems to be devel oped.
Alternativesrange from expens ve database packages, such as Oracle, to Microsoft
Access and spreadsheets like Excel or Lotus. These amost aways need to be
used in conjunction with a statistical analysis package.

Epilnfo can be used to enter and manage data from clinical trials. The
package is free, can be downloaded from the internet™ and contains within it a
simpleword processor for creating questionnairesfor dataentry, an entry module
with the ability to program in checks of the type described above in addition to
the ability to jump through inapplicable dataentry fields. Other moduleswithin

24



the packageinclude double data entry validation, basic analysis (tabul ations etc)
and apower calculation module. Epilnfo undoubtedly hasitslimitationsbutina
situation when resources arelimited it doesrepresent aviable alternativeto more
sophisticated databases.

The Central Co-ordinating Office

The selection of the co-ordinating centreis of utmost importance. Such a centre
will beinvolved in the development of the protocol, will need to be responsible
for implementing the randomisation scheme, and for carrying out awide range of
day to day activities such as collecting, monitoring, entering and checking data
and ultimately analysing it. In addition it will need to have:

1. Expertise. It needs expertise in biostatistics, epidemiology, computer
technol ogy, medicine, administration and data management so as to be able
to respond to problems arising day to day.

2. Impartiality. There should be no conflict of interest among those employed
with respect to the outcome of thetrial.

3. Communications. There should be good communications with the trial
centres, by road, rail or air aswell as post, telephone and if possible email.

4. Monitoring. Monitoring is the act of overseeing the progress of a clinical
trial and of ensuring that it is conducted and recorded in accordance with the
protocol, the Standard Operating Procedures, Good Clinical Practice and,
where applicable, regul atory requirements.

A monitor, who can be either the principal investigator, trial statistician, or data
manager, should makeregular sitevisitsto observethe conduct of thetrial at each
centre. He or she should check on intake rates, the eligibility of patients being
enrolled, whether consent is being obtained in a proper way and, among other
data collection activities, will pay particular attention to how the endpoint data
arebeing collected. Sincetoo much missing datacan makeatrial untenable, the
monitor should check carefully on datadelaysand datanot received. Themonitor's
agendais not to catch out the investigators but to work with them to prevent bad
practice, to detect it whenitisoccurring and to hel p to instigate appropriate action.
In summary, the monitor should be seen asafriendly advisor not an enemy of the
investigator.
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The role of the Central Coordinating Office

The Central Coordinating Office takesthe principal rolein:

Overseeing the devel opment of the protocol

therecruitment of the participating centres

thetraining of thelocal staff

the despatch of the drugs and study formsto the participating centres
randomisation

monitoring the conduct of the study

datamanagement

stevigits

organising the meetings of the Steering Committee

10 organising the meetings of the Data and Safety Monitoring Committee
11. dissemination of results

12. obtaining fundsfor each trial

©COoNoOO~WDNRE

The participating centres
ThePrincipal Investigator at each centre should:

participatein the protocol design and devel opment

take an active rdlein the coordination and direction of the study

trainlocal staff in study procedures

oversee all aspects of the study procedure , including patient selection,
laboratory investigations and data collection and completion of dataforms
report immediately to the Central Coordinating Officeany seriousside effects
report promptly any other changeslocally which could affect thetrial

Eal N

o U
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VIIl. ANALY S SOF DATA

Itisimportant that the protocol clearly setsout the primary and secondary endpoints
of thetrial. By so doing, any temptation to revise the endpointsto suit the datais
removed. It isalwaystempting to speculate, what if ... ? Such speculation isnot
out of place, but should be stated for what it is, i.e., a hypothesis-generating
exercise, which may result in changesin the design of subsequent studies. Given
adata set which shows no difference between two treated groups of patients, itis
invariably possibleto find at |east one sub-group of patientswho may, by chance,
have benefited from the new treatment.

The protocol should also state at what point, during thetrial, interim analyses
will becarried out. Interim analyses areimportant for the detection of unexpected
outcomes which could lead to the termination of atrial

Before breaking the code and analysing the databy treatment group, certain
procedures must be completed. Outstanding queries, especially thoserelating to
endpoints, must be resolved, and as much as possible of the missing data collected.
Thedataset needsto be checked for errorsand omissions, which means performing
consistency checks, and entries on the database need to have been verified as
correct.

Assessing certain endpoints may be very difficult to do unless totally
objective measures such as death from any cause are used. Even double blind
studiesarerarely 100% blind and it may be necessary to look for waysto obtain
assessments not influenced by knowledge or strong suggestions as to what
treatment the patient was receiving. Presenting an independent assessor with a
summary of the dataavailablefor each patient, omitting such information asdata
on drug side effects, which may unblind the treatment, can do this. Such an
assessor needs to have been totally independent of the patient’s management
throughout the study.

Two schedules of analysis may be considered:
e Intentiontotreat (ITT)
This method includes ALL the patients according to the regimen they were

allocated to irrespective of whether they received the all ocated regimen and
their subsequent outcome.
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e Per protocol analysis (PPA)
This method includes only those patients who were treated according to the
protocol.

Analyses per protocol, that isonly including those who take all or almost all of
their treatment, areinherently biased asthey reducethe similarity of therandomised
groups by excluding a subgroup of the randomised study patients. Patients who
do not take all of the treatment assigned to them inthetrial, for whatever reason,
are most unlikely to respond in the same way as those who do.

The main analysis should be performed according to intention to treat, that
isby the group to which the patient was all ocated at randomisation, evenif heor
she takes an alternative regimen. Only those patients who are ineligible for the
study as defined by the inclusion/exclusion criteria of the protocol should be
excluded if thiscan be donewithout bias. (Someinvestigators maintain that such
patients should remain in the analysis). An acceptable approach would be to
analysethedataboth ways, reportingthe I TT analysisastheoneleast likely to be
biased.

Thefact of non-adherence should not, however, beignored; analyses should
include assessments of non-adherence and, if appropriate, itsimplications.

After the study population has been defined, a comparison of the baseline
characteristics will show the extent to which the study groups may differ,
particularly in respect of factorsthat may influence response. Theanalysisof the
primary endpoint should first be conducted without any adjustment for such factors
and subsequently including possible factors of prognostic effect as covariates.
Only inacomparatively small trid isthisadjusted analysislikely to substantially
alter findings from the unadjusted analysis.

Subgroup analyses can be informative but should not be used as an excuse
for dredging the datain the hope of finding asignificant result. Planned subgroup
analyses should be identified at the protocol writing stage. In general most
secondary and subgroup analyses should be seen as hypothesis generating not as
definitive outcomes.

Animportant consideration isthe handling of patientsfor whom no response
outcome is available. Missing responses cannot be assumed to be unrelated to
outcome; sometimes patients stop attending becausethey arewell, at other times
because they find the treatment unacceptable.

When it comes to the analysis, high levels of non-adherence present
problems, but losses to follow-up are even more of a problem. Should they be
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regarded asfailures of treatment? Poor adherence resultsin adilution of effects
whereas|ossto follow-up resultsinloss of power and may aso disguiseinadequate
treatment. Patients who stop their treatment are also likely to stop attending for
follow-up. Those who cannot be assessed due to default or lossto follow-up are
likely to have different outcomes to those completing the trial. Trials should be
designed to minimise missing response and every effort should be madeto follow-
up all randomised patients.

Thereare severd aternative approachesto dealing with patientsnot available
for analysis. Theseincludeignoring al such cases, using al availableinformation
and assuming all losses are failures. In the main, these approaches are
unsatisfactory, leading to biased outcomes or to an overly conservative conclusion.
The use of sensitivity analyses in which different rules are applied to the
classification of missing endpoint data allows the reader to make up his own
mind and helpsto put resultsinto perspective. Thisapproach examines different
settings depending on how those with missing dataare classified.

After completion of themain analyses, it is often helpful to explore reasons
for failure by trying to identify likely prognostic markers. Results of these should
however be presented with caution unless certain markers were hypothesised in
the protocol to be of predictive value.

When writing up results, particular attention needs to be given to clear
statements on the methodology of the trial. Readers need to know just how the
patients were managed and the data analysed.

The outcome of thetrial must be carefully assessed. Firstly, if asignificant
differenceis obtained, doesthis always mean that the new treatment is better, or
should there be confirmatory trials? Secondly, does anon-significant difference
mean no difference, or no demonstrable difference?
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| X. LABORATORY ASPECTS

In amulticentre trial, laboratory procedures must not differ to any great extent
between the participating laboratories. The main difference will be between the
culture medium (Lowenstein-Jensen or Middlebrook) used for culture and
susceptibility testing. The following steps should be followed in handling
bacteriological specimens:

Specimen collection

Specimens must be collected into dry, sterile sputum collection containers. These
containers should be wide-mouthed and have a screw cap with a tight seal.
Specimens should always be labelled on the side of the cup rather than onthelid.

Specimen reception

Assoon asthe specimensarereceived in thelaboratory, they must berecorded in
the laboratory register and given an identification number. Whenever possible,
specimens should be processed immediately.

Specimen storage

If immediate processing is not possible, they should be stored at 4°C and, if
transported to another laboratory, the specimens should be held in acool box and
thetransport time should belessthan four hours. If the specimens cannot be sent
to the laboratory on the same day, they may be stored in a refrigerator for a
maximum of five days. They should never be frozen.

Microscopy

This should follow the internationally-recommended procedures.’> A minimum
of 100 fields must be examined before adlide is described as negative.
All smears that are defined as positive by the auramine method must be
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over-stained by the Ziehl-Neelsen method to confirm theidentity of any fluorescent
meaterial.

Decontamination

The decontamination procedurewill be determined by the culture mediumroutinely
used.

If Lowenstein-Jensen medium isused, The method of choice, because of its
simplicity and low cost, isamodification of the Petroff technique.

1. Toavolume of sputum add twice the volume of 4% (w/v) sodium hydroxide
(e.g., 2 ml sputum and 4 ml NAOH).

2. Ensure that the container istightly closed. During the next 15 minutes mix
the contents frequently, either by hand or mechanically.

3. Dilute the contents with sterile 0.067M phosphate buffer (pH 6.8) up to the

neck of the container. Thisdilution stops the action of the sodium hydroxide

and reduces the specific gravity for centrifugation.

Recap the container tightly and mix the contents by inversion several times

Centrifuge at 3000xg for 15 - 20 minutes.

6. Pour off al the supernatant fluid into a suitable disinfectant and re-suspend
the deposit in theresidual fluid that runs back into the container.

7. Inoculate the culture medium.

o &

Culture

The centrifuged deposit should be inoculated onto two L owenstein-Jensen S opes,
one containing glycerol and the second containing pyruvate. Slopes should be
incubated at 37°C for not lessthan 8 weeks. The slopes should inspected weekly.

All suspect colonies should be examined by the Ziehl-Neelsen method to
confirm that the colonies are mycobacteria. The identity of the colonies can be
further confirmed by inoculating aslope of paraNitrobenzoic acid (pNBA). This
should beincubated at 37°C for 10 days. Members of the M. tubercul osis complex
will not grow on pNBA, will demonstrate cording on ZN staining, and will be
non-chromogenic.
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Susceptibility tests
Three methods may be used to test drug susceptibility:

e The proportion method
e Theresistanceratio method
e The absolute concentration method

Onemethod should be selected to be used throughout thetria at each of the sites.
Whatever the method used, assuring the quality of the resultsis most important.
Certain monitoring points are shown below but it is most important for every
laboratory to participatein an externa proficiency testing programmeasanintegral
part of the quality assurance procedures.

Quality assurance

As part of the quality assurance component of the bacteriological protocol,
participating laboratories should record and retain the following information.

1. Equipment performance

e Kltestreadingson Class1 cabinet (alternatively weekly anemometer readings
should be recorded and retained).

Daily incubator temperatures.

Daily refrigerator temperatures.

Microscope servicerecord.

Autoclavetemperaturerecordsfor each run. Alternatively, results of autoclave
tape could be recorded.

Mediaperformance

Results of growth on L owenstein-Jensen slopes for each batch.

e Resultsof inhibition tests on L owenstein-Jensen slopes for each batch.

N

. Laboratory performance

Laboratory register.
Smear positivity rate.
Culture pogitivity rate.
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Number of smear positive culture negative samples.
Contamination rate.

Health and safety

Ventilation, cleanlinessand lighting of laboratory
Occupational health, incidence of tuberculosisand alergies
Disposal of infectiousmaterials

Disinfectantsand cleaning

Accidents and incidents

Condition of the biological safety cabinet

33



X. ETHICAL CONS DERATIONSIN
BIOMEDICAL RESEARCH

As a consequence of so called medical experiments carried out on prisoners
captured by the Nazi army, during the Second World War, a code of practice,
called the Nuremberg Code, was drawn up in 1947 in order to protect human
subjects from unethical practices in the name of research. The main conditions
were;

Voluntary consent of subject

Risks balanced by benefits, minimised

Scientifically valid research design

Conducted by qualified scientists

Subject free to withdraw

Scientistswould terminate experiment if they believedit would result in harm
to subjects.

In 1964 these conditionswereincorporated, by TheWorld Medical Assembly, in
The Declar ation of Helsinki, which set out stringent guidelinesfor experiments
involving human subjects. The most recent version is shown in Appendix V.

Severd other internationa organisations (World Health Organisation (WHO),
Council for International Organisations of Medical Sciences (CIOMYS)) have
published guidelines on research in human subjectswhich areregularly updated.

Each country must establish its own Ethics Review Committees (ERCs)
and, based on international guidelines, draw up itsown code on research on their
populations. The composition of these committees should reflect expertise on
reviewing both the scientific and ethical aspects of each protocol, and represent
views other than those of the research community. The ERC should review and
approve each protocol prior to itsimplementation.
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In particular, the following points should be addressed :

e Doesthestudy addressapriority issueinthecommunity inwhichitisplanned?

e |sthestudy well designed to optimise the chances of generating knowledge
useful to the community inwhich it is conducted?

e |sthe conduct of the study planned in a way that respects the rights of the
subjects and minimisestherisksto them?

e Doesthe study allow for informed consent to be obtained from the subjects?

e |sthereprovision for review and clearance from the relevant institutions?

With regard to the informed consent procedure, see Appendix I1.
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APPENDIX |

Good Clinical Practice

TheInternational Conference on Harmonisation (ICH) of Technical Requirements
for Registration of Pharmaceuticals for Human Use®® has defined Good Clinical
Practice (GCP) as an internationa ethical and scientific quality standard for
designing, recording and reporting trial s that invol ve the participation of human
subjects. Compliancewith this standard provides public assurance that therights,
safety and well-being of trial subjectsare protected, consistent with the principles
that havetheir originin the Declaration of Helsinki, and that the clinical dataare
credible.

The principles of GCP are:

1.

2.

Clinical trials should be conducted in accordancewith the ethical principles
that havetheir originin the Declaration of Helsinki.

Theforeseeable risks should be welghed against the anti ci pated benefit both
to the patient and the community.

Therights, safety and well-being of thetrial subjectsprevail over theinterests
of science and society.

Freely given informed consent should be obtained from every trial subject
beforetheir participationinthetrial.

Trialsshould be scientifically sound and described in aclear detailed protocol.
The protocol must have received the approval of an Ethics Review
Committee.

The medical care given to, and medical decisions made on behalf of, trial
subjects should always be the responsibility of aqualified physician.

The Principa Investigator and each individual involved in conducting the
trial should be qualified by education, training and experience to perform
their respectivetasks.

The confidentiality of records that could identify atrial subject should be
protected.
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10. All trial information should be recorded, handled, and stored in away that
allowsitsaccurate reporting, interpretation and verification.

11. Investigational products should be manufactured, handled and stored in
accordance with Good Manufacturing Practice

12. Theavailablenon-clinical and clinica information on aninvestigational product
should be adequate to support the proposed trial.

13. Systemsfor quality assurance of every aspect of thetria should be established.
Another source of guidelines on GCP is the publication of the Medical
Research Council entitled MRC guiddlinesfor good clinical practiceinclinical
trial s
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APPENDIX 1

The International Conference on Harmonisation (ICH) of
Technical Requirements for Registration of Phar maceuticals
for Human Use guidelines for the obtaining and
documenting of the informed consent procedure

1.

2.

Prior to the beginning of thetrial, theinvestigator should havetheInstitutional
Review Board / Ingtitutional Ethics Committee’swritten approval.
Neither theinvestigator, nor thetrial staff, should coerce or unduly influence
asubjectto participate or to continue to participatein atrial.
The consent form, should not contain any language that causesthe subject or
the subject’slegally acceptable representative to waive or to appear to waive
any legal rights,
If the subject is unable to provide informed consent, the subject’s legally
acceptable representative, should befully informed of all pertinent aspects
of thetrial.
The language used information about the trial should be as non-technical as
possible.
Ample time and opportunity should be given to inquire about details of the
trial and to decide whether or not to participatein thetrial.
Thewritten informed consent form should be signed and personally dated by
the subject and by the person who conducted theinformed consent discussion.
If asubjectisunabletoread or if alegally acceptablerepresentativeisunable
to read, an impartial witness should be present during the entire informed
consent discussion.
Any information to be provided to subjects should include explanations of
thefollowing:

(@& Thatthetria involvesresearch.

(b) Thepurpose of thetrial.

(o) Thetrial treatment(s) and the probability for random assignment

to each treatment.
(d) The trial procedures to be followed, including all invasive
procedures.
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C)
(f)
©)
(h)

()

0)

(K)
()

Thesubject’sresponsibilities.

Those aspects of thetrial that are experimental.

Thereasonably foreseeablerisks or inconveniencesto the subject
and the reasonably expected benefits.

The compensation and/or trestment availableto the subject inthe
event of trial-related injury.

That the subject’s participation in the trial is voluntary and that
the subject may refuseto participate or withdraw fromthetrial, at
any time, without penalty or loss of benefits to which the subject
isotherwise entitled.

That records identifying the subject will be kept confidential. If
the results of the trial are published, the subject’s identity will
remain confidential.

The expected duration of the subject’s participation in thetrial.
The approximate number of subjectsinvolved inthetrial.
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APPENDIX 11

Examples of trial forms

Patient Content

Patient’s Full Name:

Please use first letter of each name to record patient’s initials below and on subsequent forms.

Study Number: Patient’s Initials: Centre: Date (dd/mm/yy):
PATIENT CONSENT
| have been told by Dr. that | have pulmonary tuberculosis which

can be cured if | take my medicines as directed.

| have been invited to participate in a trial in which the drug formulations will be different from those of the standard regimen, but the results of which
are expected to be as effective if | take my medicines as directed.

| understand that | will be tested for HIV infection but the result will be kept confidential and | will only be told the result if | wish to know it.

Dr. has explained the nature of the project to me and the commitment it will require of me for the next thirty
months.

I have understood all that has been explained to me in the Patient Information Sheet and agree to participate in the trial.

Signature of patient: Date (dd/mmlyy): |:| |:| / |:| |:| / |:| |:|

Date (dd/mmlyy): Name: Signature:

HRZN NN
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Patient’'s Home Details

Patient’s Full Name:

Please use first letter of each name to record patient’s initials below and on subsequent forms.

Study Number: Patient’s Initials: Centre: Date (dd/mmlyy):
PERMANENT ADDRESS

1) Permanent address:

2) Telephone number(s):

3) Duration of residence at permanent address:

4) Distance from hospital (km): |:||:|

5) Date of home visit: DD/DD/DD

vears [ ][] worens [ ][]

PRESENT ADDRESS (if different from above)

1) Present address:

2) Telephone number(s):

3) Duration of residence at present address:

4) Distance from hospital (km): |:||:|

vears [ ][]

Months |:||:|

EMPLOYMENT

1) Occupation:

2) Name and address of employer:

3) Telephone number(s) of employes:

4) Duration of present employment:

vears | |||

Months |:||:|

DETAILS OF CLOSE RELATIVE

1) Name and address :

2) Telephone number:

3) Relationship:

DETAILS OF ADDITIONAL CLOSE RELATIVE

1) Name and address :

2) Telephone number:

3) Relationship:

Date (dd/mmlyy):

HEZN NI

Name:

Signature:
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Pretreatment Report

This form should be completed for month 0 only. Please complete in capital letters.

Study Number: Patient’s Initials: Centre: Date (dd/mmlyy):

L] BNz

Date of Birth (dd/mml/yy): Age (years): Sex (M/F): Weight (kg): Height (cm):

LO/o0/od Od ] o e

INCLUSION CRITERIA Yes No
A. Two sputum specimens positive for tubercle bacilli on direct smear microscopy : :
B. Either no previous anti-TB chemotherapy, or less than one month (4 weeks) of previous chemotherapy ] ]
C. Aged 18 years and over ] ]
D. Afirm home address that is readily accessible for visiting ] ]
E  Agreementto participate in the study and to give a sample of blood for HIV testing ] ]
EXCLUSION CRITERIA Yes No

A. Patientin amoribund state

B. Has TB meningitis

C. Presence of any of the pre-existing non-TB diseases outlined in the protocol

D. Known to be pregnant, or breast feeding

E  Presence of a psychiatric illness or alcoholism

F. Has contraindications to any medications in the study regimens

Patient is ineligible for the study if any of the shaded boxes have been ticked

ALLOCATED REGIMEN

1) Please identify allocated regimen: 1 |:| or2 |:| Go to Q2

SPUTUM SPECIMENS (please also complete form 3a)

2) Please collect two sputum specimens and record dates (dd/mm/yy) collected below:

secmenss | [ V[T 1/LN] sweemens: [ [ /[T 1/ ][] cowes
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SMOKING

3) Has the patient ever smoked cigarettes? NO |:|Go to Q4 YES |:| Give details:
Does the patient smoke now? NO |:| Goto Q4 YES |:| Goto Q4
URINE GLUCOSE

4) Please record results of urine glucose test: (tick one only) Present |:| Absent |:| Not Done |:| Go to Q5

CHEST RADIOGRAPH

NO |:| End form YES |:| Give details:
a) Date of chest radiograph (dd/mm/yy): |:| |:| / |:| |:| / |:| |:|
b) Was there bilateral disease? NO |:| YES |:|

¢) Were cavities present? NO |:| YES |:| End form

5) Was chest radiograph done?

Date (dd/mmlyy): Name: Signature:

HZnnZnn




Progress Report

This form should be completed at months 1, 2, 3, 4, 5 and 6. Please complete in capital letters.

Study Number: Patient’s Initials: Centre: Date (dd/mmlyy): Month:

RN /Ao | Ll

INTERRUPTION OF TREATMENT DUE TO DRUG INTOLERANCE

1) Has patient had any symptoms or signs of drug intolerance since the last progress report?

NO |:| Goto Q3 YES |:| Give details:

Details of side effects due to drug intolerance: (please see side effects listin SOPs for Completion of Study Forms) Go to Q2

2) Has treatment been interrupted due to side effects?

NO |:| Goto Q3 YES |:| Give details:
a) Date of interruption of treatment due to drug intolerance: |:| |:| /|:| |:|/ |:| |:|
b) Suspected drugs: (Tick all that apply) E|:| H |:| R |:| Z|:| Goto Q3

c¢) Has treatment been changed? NO |:| Goto Q3 YES |:| Please give details: Go to Q3

OTHER INTERRUPTIONS OF TREATMENT

3) Has the patient had any other interruptions of treatment since last progress report?

NO |:| Goto Q4 YES |:| Give detalils:

a) Reasons for interruption of treatment: (please see other interruptions listin SOPs for Completion of Study Forms)

b) Number of days treatment missed as result of interruption of treatment: Go to Q4

Note: If number of days treatment missed is > 7, complete interruption of treatment section on form 4.

FAILURE (months 5 & 6 ONLY)

4) Is the patient to be retreated as result of failure?

NO D GotoQ5 YES D Give details:
a) Date start of retreatment (dd/mml/yy): |:| |:| / |:| |:| / |:| |:|

b) Reasons for retreatment: (tick all that apply) Clinical |:| Bacteriological |:| Radiological |:|

Comments (if any)

Goto Q5

SPUTUM SPECIMEN (months 2, 3,5 & 6 ONLY) (please also complete form 3a)

5) Please collect sputum specimen and record date (dd/mm/yy) collected below:

Specimen A: DD/DD/DD Goto Q6

TABLETS PRESCRIBED FOR NEXT MONTH

6) Please record number of tablets prescribed for next month:

= | L) = b= Dp e =L e s O

End form

Date (dd/mm/yy): Name: Signature:

ENnNZEn
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Laboratory Request / Report

This form should be completed for months 0, 2, 3, 5, 6, 8, 10, 12, 15, 18, 24, 30
or for any additional months.

Study Number: Patient’s Initials: Centre: Date (dd/mmlyy): Month:

RN BN/ L]

SPUTUM SPECIMEN(S) (To be completed by Treatment Supervisor)

1) Please tick purpose of specimen: (tick one box only)

Routine collection for month 0 (Form 0): |:| (collect 2 samples)
Routine collection for months 2, 3, 5, 6, 8, 10, 12, 15, 18, 24, 30

(Form 2 or Form 5): |:| (collect 1 sample)
Patient is to be retreated: |:| (collect 2 samples)
Additional specimens collected: |:| (collect 2 samples)

2) Please complete date(s) (dd/mmlyy) specimen(s) collected below:

Specimen A: DD/DD/DD Specimen B: DD/[H:I/DD Goto Q3

Date (dd/mmlyy): Name: Signature:

HN/EN/En

SMEAR RESULT(S) (To be completed by Laboratory Technician)

3) Please complete smear results for specimens below:

Smear ResultA: Lab Number: | | SmearResult:

Smear Result B: Lab Number: | | Smear Result: |:| |:| (if applicable)

Date (dd/mm/yy): Name: Signature:

ENANEE

CULTURE RESULT(S) (To be completed by Laboratory Technician)

4) Please complete culture results for specimens below:
Culture Result A: Lab Number: | | Culture Result: |:| |:|
Culture Result B: Lab Number: | | Culture Result: |:| |:| (if applicable)

Date (dd/mm/yy): Name: Signature:

HR/EN/En
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Interruption of Treatment, Default, Death

This form only needs to be completed if the patient either has an interruption
of treatment >7 days, defaults or dies.

Study Number: Patient’s Initials:

L

Centre:

Date (dd/mm/yy):

oo

INTERRUPTION OF TREATMENT > 7 DAYS

1) Date patient last attended treatment clinic (dd/mml/yy)

2) Has the patient’s home been visited? NO
a) Date(s) patient’'s home visited (dd/mm/yy):
b) Was patient seen? NO

c) Was relative seen? NO

H

Goto Q4

GotoQ2¢c

GotoQ3 YES

DD/DD/DD Goto Q2

Give details:

L/ DD/DD HNZnnZus

Goto Q3

GotoQ3

3) If the patient was away, expected date of return (dd/mm/yy) |:||:|/|:| |:|/|:| |:| Goto Q4

4) Has patient returned to treatment? NO |:| End Form

Date of return to treatment: |:| |:| / |:| |:| / |:| |:| End form

YES |:| Give details:

Date (dd/mmlyy):

HNZENZE N

Name:

Signature:

DEFAULT

1) Date patient last attended treatment clinic (dd/mm/yy) |:| |:|/ |:||:|/|:||:| Go to Q2

2) Has the patient’s home been visited? NO |:| Goto Q4

a) Date(s) patient’'s home visited (dd/mm/yy):

b) Was patient seen? NO |:| Go to Q2c

c) Was relative seen? NO |:| Goto Q3

3) If the patient was away, expected date of return (dd/mm/yy) |:| |:|/

YES |:| Give details:

ot/ Lan bbb n /i

|:| Goto Q3
YES |:| GotoQ3

/] e

Date (dd/mml/yy):

HRZNNZE N

Name:

Signature:

DEATH

1) Date of death (dd/mm/yy): |:||:|/ |:||:|/|:||:| Goto Q2

2) Place of death: Hospital |:|Home |:|Other
3) Informant: Relative |:|Neighbour |:|Other

4) Cause of death: End Form

Goto Q3

Goto Q4

Date (dd/mmlyy):

BN NN

Name:

Signature:
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Follow-up Report

This form should be completed for months 8, 10, 12, 15, 18, 24, 30 or when relapse is suspected.

Study Number: Patient’s Initials: Centre: Date (dd/mmlyy):
RELAPSE

1) Hasthe patient had symptoms or signs of relapse since the end of the allocated regimen?

NO |:| Goto Q2 YES |:|

Reasons for relapse: (tick all that apply)

Clinical |:| Bacteriological |:| Radiological |:| Goto Q5

Comments (if any)

RETREATMENT

2) Hasthe patient received any antituberculosis treatment since the end of the allocated regimen?

NO |:| Goto Q3 YES |:| Give details:-
Date of start of retreatment (dd/mm/yy): |:| |:| / |:| |:| / |:| |:|

SPUTUM SPECIMEN(S) (please also complete form 3a)

3) Please collect one sputum specimen and record date (dd/mml/yy) collected below:

SpecimenA: DD/DD/DD

4) Please collect second specimen if patient has symptoms or signs of relapse:

specmenss | ]| 1/[ ][ )/[ ][] enetom

Date (dd/mmlyy): Name: Signature:

BN NZE N
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APPENDIX IV

Terms of reference for trial committees
The Ethics Review Committee

Establish requirementsfor research involving human subjects.

Review the final version of protocols and either approve, require
modificationsof, or disapprove them, based on their compliance with established
requirementsof:

voluntary, informed consent procedure.

risk-benefit assessment with minimization of risks

fair selection of subjects

review the frequency of unexpected serious and fatal adverse events
relevance of trial to community

availability of benefitsto community

ownership of trial results

Oncethe protocol has been approved by the ERC, the monitoring of the progress
of the trial would be taken over by the DSMC and the protocol would only be
resubmitted to the ERC only in the case of a major amendment requiring the
maodification of the Patient Information Sheet (PIS) and of the consent form.

The Steering Committee

1. Toreview at least annually thework of thetrial centre, including progressin
current studies and plansfor new trials.

2. To ensure that the work of the trial centre is consistent with internationally
established guidelineson good clinical practice and that ethical considerations,
including appropriate ethical review of studiesinvolving human subjectsand
informed consent of study participants, are applied to al studies.

3. Tomakerecommendationson needed clinical trial swhich might be undertaken
by thetrial centre.
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4.
S.

To assist intheidentification and recruitment of clinical trialssites.
To assist the trial centre in ensuring that adequate financial support is
availablefor thetrial activities.

The Data and Safety Monitoring Committee

1.

12.

To review safety data every six to twelve months, in particular all serious
adverse events possibly attributableto thetrial drugs, such aslocal reactions
or unexpected deaths. These datawill be provided asblinded data. However,
should any member of the committee expressany concern regarding the data,
the data may be unblinded.

To monitor the conduct of the trial with respect to the ethical aspects of the
trid.

To reevaluate projects at intervals appropriate to the degree of risk, but not
lessthan annually

To monitor serious side-effects, Particularly in Phase 11 and Phase |11

trialswhere short- term and long-ter m safety of theinterventionsarea
primary endpoint, nature of event, impact on participants, what corrective
measurestaken

5. To make sure that research results are published (otherwise unnecessary risk

for participantsif dataare not used)

6. To assess the results of the formal interim analysis with the possibility of

advising the Steering Committee that the trial should be modified or
discontinued.

Theformal interim analysiswill be undertaken after half of the patients have
been followed for twelve months since randomisation. No formal stopping
rulewill be set. However, the DSM C will advisethe chairman of the Steering
Committee that the trial should be stopped if, in their view, the randomised
comparison inthetrial has provided both:

a) proof beyond reasonable doubt that for all, or for some, types of patients
thetrial treatment isclearly contraindicated in termsof anet differencein
relapse rates and mortality, and

b) evidence that might reasonably be expected to influence the patient
management of clinicians aware of the results of any other studies.

The DSMC may initiate an interim analysisif thereis concern about the number
of adverse events possibly attributable to the drugs.
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APPENDIXV

The Declaration of Helsinki
World Medical Association Declar ation of Helsinki®

Ethical Principlesfor Medical Research Involving Human Subjects.
Adopted by the 18th WMA Genera Assembly, Helsinki, Finland, June 1964
and amended by the;

29th WMA Genera Assembly, Tokyo, Japan, October 1975

35th WMA General Assembly, Venice, Italy, October 1983

41st WMA General Assembly, Hong Kong, September 1989

48th WMA General Assembly, Somerset West, Republic of South
Africa, October 1996 and the

52nd WMA General Assembly, Edinburgh, Scotland, October 2000

A Introduction

1. TheWorld Medical Association has developed the Declaration of Helsinki
as a statement of ethical principles to provide guidance to physicians and
other participants in medical research involving human subjects. Medical
research involving human subjects includes research on identifiable human
material or identifiable data.

2. It isthe duty of the physician to promote and safeguard the health of the
people.

The physician’s knowledge and conscience are dedi cated to the ful filment of
thisduty.

3. The Declaration of Geneva of the World Medical Association binds the
physician with the words, “The health of my patient will be my first
consideration,” and the International Code of Medica Ethics declares that,
“A physician shall act only in the patient’s interest when providing medical
care which might have the effect of weakening the physical and mental
condition of the patient.”
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10.

11.

12.

Medical progressis based on research which ultimately must rest in part on
experimentation invol ving human subjects.

In medical research on human subjects, considerations related to the well-
being of the human subject should take precedence over theinterests of science
and society.

The primary purpose of medical research involving human subjects is to
improve prophylactic, diagnostic and therapeutic procedures and the
understanding of the aetiology and pathogenesis of disease. Even the best
proven prophylactic, diagnostic, and therapeutic methods must continuously
be challenged through research for their effectiveness, efficiency, accessibility
and quality.

In current medical practice and in medical research, most prophylactic,
diagnostic and therapeutic procedures involve risks and burdens.

Medical research is subject to ethical standards that promote respect for all
human beings and protect their health and rights. Some research populations
are vulnerable and need special protection. The particular needs of the
economically and medically disadvantaged must be recognised. Special
attention is also required for those who cannot give or refuse consent for
themselves, for those who may be subject to giving consent under duress, for
those who will not benefit personally from the research and for those for
whom the research is combined with care.

Research Investigators should be aware of the ethical, legal and regulatory
requirementsfor research on human subjectsin their own countriesaswell as
applicableinternational requirements. No national ethical, legal or regulatory
requirement should be allowed to reduce or eliminate any of the protections
for human subjects set forth in this Declaration.

. Basic Principles for all Medical Research

It isthe duty of the physician in medical research to protect the life, health,
privacy, and dignity of the human subject.

Medical research involving human subjects must conform to generally
accepted scientific principles, be based on a thorough knowledge of the
scientific literature, other relevant sources of information, and on adequate
laboratory and, where appropriate, animal experimentation.

Appropriate caution must be exercised in the conduct of research which may
affect the environment, and the welfare of animals used for research must be

respected.
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13.

14.

15.

16.

17.

18.

19.

Thedesign and performance of each experimental procedureinvolving human
subjectsshould beclearly formulated in an experimental protocol. Thisprotocol
should be submitted for consideration, comment, guidance, and where
appropriate, approval to aspecialy appointed ethical review committee, which
must be independent of the investigator, the sponsor or any other kind of
undue influence. Thisindependent committee should be in conformity with
the laws and regulations of the country in which the research experiment is
performed. The committee has the right to monitor ongoing trials. The
researcher has the obligation to provide monitoring information to the
committee, especially any serious adverse events. The researcher should
also submit to the committee, for review, information regarding funding,
sponsors, ingtitutional affiliations, other potential conflicts of interest and
incentivesfor subjects.

The research protocol should always contain a statement of the ethical
considerationsinvolved and should indicate that thereis compliancewith the
principles enunciated in this Declaration.

Medical research involving human subjects should be conducted only by
scientifically qualified persons and under the supervision of a clinically
competent medical person. The responsibility for the human subject must
alwaysrest withamedically qualified person and never rest on the subject of
the research, even though the subject has given consent.

Every medical research project involving human subjects should be preceded
by careful assessment of predictable risks and burdens in comparison with
foreseeable benefits to the subject or to others. This does not preclude the
participation of healthy volunteers in medical research. The design of all
studies should be publicly available.

Physicians should abstain from engaging in research projectsinvolving human
subjectsunlessthey are confident that the risksinvol ved have been adequately
assessed and can be satisfactorily managed. Physicians should cease any
investigation if the risks are found to outweigh the potential benefits or if
thereisconclusive proof of positive and beneficial results.

Medical research involving human subjects should only be conducted if the
importance of the objective outweighs the inherent risks and burdensto the
subject. This is especialy important when the human subjects are healthy
volunteers.

Medical research isonly justified if there is areasonable likelihood that the
populations in which the research is carried out stand to benefit from the
results of theresearch.
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20.

21.

22.

23.

24,

25.

26.

The subjects must be volunteers and informed participants in the research
project.

The right of research subjects to safeguard their integrity must always be
respected. Every precaution should be taken to respect the privacy of the
subject, the confidentiality of the patient’s information and to minimise the
impact of the study on the subject’s physical and mental integrity and on the
personality of the subject.

In any research on human beings, each potential subject must be adequately
informed of the aims, methods, sources of funding, any possible conflicts of
interest, institutional affiliations of the researcher, the anticipated benefitsand
potential risksof thestudy and the discomfort it may entail. The subject should
be informed of the right to abstain from participation in the study or to
withdraw consent to participate at any time without reprisal. After ensuring
that the subject has understood the information, the physician should then
obtain the subject’sfreely-given informed consent, preferably inwriting. If
the consent cannot be obtained in writing, the non-written consent must be
formally documented and witnessed.

When obtaining informed consent for the research project the physi cian should
be particularly cautiousif the subject isin a dependent relationship with the
physician or may consent under duress. In that case the informed consent
should be obtained by awell-informed physician who is not engaged in the
investigation and who is completely independent of this relationship.

For a research subject who is legally incompetent, physically or mentally
incapable of giving consent or isalegally incompetent minor, theinvestigator
must obtain informed consent from the legally authorised representative in
accordance with applicable law. These groups should not be included in
research unlesstheresearchisnecessary to promote the hedlth of the population
represented and thisresearch cannot instead be performed on legally competent
persons.

When a subject deemed legally incompetent, such asaminor child, isableto
give assent to decisions about participation in research, the investigator must
obtain that assent in addition to the consent of the legally authorised
representative.

Research on individuals from whom it is not possible to obtain consent,
including proxy or advance consent, should be done only if the physical/
mental condition that prevents obtaining informed consent is a necessary
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characteristic of the research population. The specific reasons for involving
research subjectswith acondition that renders them unableto giveinformed
consent should be stated in the experimental protocol for consideration and
approval of the review committee. The protocol should state that consent to
remain in the research should be obtained as soon as possible from the
individual or alegally authorised surrogate.

27. Both authors and publishers have ethical obligations. In publication of the
results of research, the investigators are obliged to preserve the accuracy of
the results. Negative as well as positive results should be published or
otherwise publicly available. Sourcesof funding, institutional affiliationsand
any possible conflictsof interest should be declared in the publication. Reports
of experimentation not in accordance with the principles laid down in this
Declaration should not be accepted for publication.

C. Additional Principles for Medical Research Combined
with Medical Care

28. The physician may combine medical research with medical care, only to the
extent that theresearch isjustified by its potential prophylactic, diagnostic or
therapeutic value. When medical research is combined with medical care,
additional standards apply to protect the patients who are research subjects.

29. The benefits, risks, burdens and effectiveness of a new method should be
tested against those of the best current prophylactic, diagnostic, and therapeutic
methods. Thisdoes not exclude the use of placebo, or no treatment, in studies
where no proven prophylactic, diagnostic or therapeutic method exists.

30. At the conclusion of the study, every patient entered into the study should be
assured of accessto thebest proven prophylactic, diagnostic and therapeutic
methods identified by the studly.

31. The physician should fully inform the patient which aspects of the care are
related to the research. Therefusal of a patient to participate in astudy must
never interfere with the patient-physician relationship.

32. In the treatment of a patient, where proven prophylactic, diagnostic and
therapeutic methods do not exist or have been ineffective, the physician, with
informed consent from the patient, must be free to use unproven or new
prophylactic, diagnostic and therapeutic measures, if in the physician’s
judgement it offers hope of saving life, re-establishing health or aleviating
suffering. Where possible, these measures should be made the object of
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research, designed to evaluate their safety and efficacy. In al cases, new
information should be recorded and, where appropriate, published. The other
relevant guidelines of this Declaration should be the object of research,
designed to evaluate their safety and efficacy. In all cases, new information
should be recorded and, where appropriate, published. The other relevant
guidelines of this Declaration should be followed.
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