Amsterdam, 15 April 2019
ECCMID 2019

Limitations of randomised trials.
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I modern era of randomized controlled trials
I and not a woman among the researchers ;-)

BRITISH MEDICAL JOURNAL

LONDON SATURDAY OCTOBER 30 1948

STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS
A MEDICAL RESEARCH COUNCIL INVESTIGATION

The following gives the short-lerm results of a controlled investigation into the effcets of streptomycin on one
type of pulmonary tuberculosis. The inquiry was planned and directed by the Streptomycin in Tuber.
culosis Trials Committee, composed of the following members: Dr. Geoflrey Marshall (chairman), Professor
J. W. S, Blackiock, Professor C. Cameron, Professor N. B. Capon, Dr. R. Cruickshank, Professor J. H. Gaddum,
Dr. F. R. G, Heaf, Professor A. Bradford Hill. Dr, L. E. Houghton, Dr, J. Clifford Hoyle, Profcssor
H. Raistrick, Dr. J. G. Scadding, Professor W. H. Tytler, Professor G. S. Wilson, and Dr. P. D'Arcy Han
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I First Republican Parliament elected in Italy

I Participation was 92%

I For the first time, women were allowed to vote
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Outline of the presentation

1. RCTs are «republicans», not «kings»
2. Limitations

iISometi mes you canodt use them

I Sometimes you can, but should not use them

I Sometimes, even if you should and can use them, they do not «work»
3. Conclusions



1. RCTs are «republicans», not «kings»




Editorials

Choosing the best research design for each question

BMJ 1997 ;315 doi: http://dx.doi.org/10.1136/bmj.315.7123.1636 (Published 20 December 1997)
Cite this as: BM/ 1997.315:1636

Article  Related content  Metrics  Responses
It's time to stop squabbling over the "best” methods

David L Sackett, Directors, John E Wennberg, Director®

the question being asked determines the appropriate
researcharchitecture, strategy, and tactics to be used
not tradition, authority, experts, paradigms, or schools
of thought.

The issue isvhich wayof answering the specific
guestion before uprovides the most valid, useful

answetr. Find the foot fitting the glass slipper




Clinical questions and study designs

Most common type of questions: Type of study:

Diagnosis . . . .
_ _ _ prospective, blind comparison to a gold standard or cross-sectional
how to select and interpret diagnostic tests

Therapy

how to select treatments that do more good than harm and that are worth the efforts and costs of using randomized controlled trial > cohort study
them

Prognosis

how to estimate the patient’s likely clinical course over time (based on factors other than the cohort study > case control > case series

intervention) and anticipate likely complications of disease

Harm/Etiology _
_ _ _ _ . i cohort > case control > case series
how to identify causes for disease (including iatrogenic forms)



Observational research, randomised trials, and
two views of medical science.

Vandenbroucke, JP. PLoS Med. 2008 Mar 11;5(3):e67

Box 1. Hierarchy of Study
Designs for Intended Effects of
Therapy

1. Randomised controlled trials

2. Prospective follow-up studies

3. Retrospective follow-up studies
4. Case-control studies

5. Anecdotal: case report and series

Box 2. Hierarchy of Study
Designs for Discovery and
Explanation

1. Anecdotal: case reports and series,
findings in data, literature

2. Case-control studies

3. Retrospective follow-up studies
4. Prospective follow-up studies
5. Randomised controlled trials



The first trial ever reported

T Old Testament, Daniel 1:8i 16

8 Daniel decided not to eat the king's food or drink his wine because that would make
him uncl ean. [ ée]

10 but Ashpenaz said to Daniel, "l am afraid of my master, the king. He ordered me to
give you this food and drink. If you begin to look worse than other young men your
age, the king will see this. Then he will cut off my head because of you."




The first trial ever reported

T Old Testament, Daniel 1:8i 16

12 Daniel said to the guard, "Please give us this test for ten days: Don't give us
anything but vegetables to eat and water to drink.

13 After ten days compare how we look with how the other young men look who eat
the king's food. See for yourself and then decide how you want to treat us, your
servants."

14 So the guard agreed to test them for ten days.

15 After ten days they looked healthier and better fed than all the young men who ate
the king's food.

16 So the guard took away the king's special food and wine, feeding them vegetables
Instead.

P: young men

I: vegetable and water

/'Y 1TAy3IQa F22R | yR
O: looks



What methodological lessons can we learn from this trial?

I Clinically relevant, well-defined, pre-specified, questions

I Choice of intervention and control group (clinical equipoise)
I Clinically important outcome

I Testing, but avoiding bias

I Trial results inform clinical practice

What we can not?
I Confounding by indication not taken into account



Question 1e



Interactive question

I Research question: in BSI by Enterococcus spp, does antibiotic monotherapy
Improves 90-day survival when compared with combination?

I When do you prefer RCTs over observational studies in your research practice?
I Indicate just your PREFERRED reason

1) When | want to eliminate confounding

2) When | want to infer a causal effect

3) When | want to avoid treatment assignment bias

4) When | want to avoid selection bias

5) When | want an «objective» measurement of outcome

9255



Benefits of randomisation

Schulz KF, Grimes DA.

Generation of allocation sequences in
randomised trials: chance, not choice.

Lancet. 2002 Feb 9;359(9305):515-9

It eliminates bias in treatment assignment

Comparisons of different forms of health interventions can be
misleading unless investigators take precautions to ensure
that their trial comprises unbiased comparison groups relative
to prognosis. In controlled trials of prevention or treatment,
randomisation produces unbiased comparison groups by
avoiding selection and confounding biases. Consequently,
comparison groups are not prejudiced by selection of particular
patients, whether consciously or not, to receive a specific
intervention. The notion of avoiding bias includes eliminating it
from decisions on entry of participants to the trial, as well as
eliminating bias from the assignment of participants to
treatment, once entered. Investigators need to properly
register each participant immediately on identification of
eligibility for the trial, but without knowledge of the
assignment. The reduction of selection and confounding
biases underpins the most important strength of
randomisation. Randomisation prevails as the best study
design for study of small or moderate effects."

It facilitates blinding (masking) of the identity of treatments from
investigators, participants, and assessors, including the possible
use of a placebo*®

Such manoeuvres reduce bias after random assignment, and
would be difficult, perhaps even impossible, to implement if
investigators assigned treatments by a non-random scheme.

It permits the use of probability theory to express the likelihood
that any difference in outcome between treatment groups
merely indicates chance



Randomization to avoid confounding

I Controlling for known and unknown confounders




Randomization to avoid bias

I bias = prejudice

FEMINISM

ENCOURAGES

WOMEN
T0

LEAVE THEIR HUSBANDS

KILL THEIR CHILDREN

PRACTICE WITCHCRAFT
DESTROY caAPriTALISI A




bias = distortion of true effect




https://catalogofbias.org/blog/
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never:
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‘Select a bias v

Most viewed biases

e Hot stuff bias

e Volunteer bias

e Qutcome Reporting Bias
e Allocation bias

e Biases of rhetoric

e Wrong sample size bias

e Unacceptable disease
bias

e Ascertainment bias
e Attrition bias

e  Mimicry bias



Ceftazidime-Avibactam Is Superior to
Other Treatment Regimens against
Carbapenem-Resistant Klebsiella
pneumoniae Bacteremia

Ryan K. Shields,< M. Hong Nguyen,®< Liang Chen,® Ellen G. Press,?
Brian A. Potoski,><¢ Rachel V. Marini,© Yohei Doi,2< Barry N. Kreiswirth,¢
Cornelius J. Clancya.bf

We conducted a retrospective study of UPMC patients with CR-Kp bacteremia between
January 2009 and February 2017 who received =3 days of treatment. CR-Kp was defined by
resistance to any carbapenam (1); only the first episode of CR-Kp bacteremia was included.
Clinical success was defined at 30 days as survival, resolution of signs and symptoms of
infection, stenlization of blood cultures within 7 days of treatment initiation, and absence of

recurrent infections.

August 2017 Volume 61 Issue 8 e00883-17 Antimicrobial Agents and Chemotherapy



Clinical success was achieved more freqguently among patients treated with a regimen including

C-A than with other regimens (P = 0.006), including those comprised of 22 in wifro active agenis

(44% [12/27] P = 0.02). By multivariable logistic regression, primary bacteremia (odds ratio

[OR], 4.50; 95% confidence interval [Cl], 1.53 t0 13.21; P = 0.006) and receipt of C-A (OR

8.64; 95% CIl, 1.61 1o 43.39; P=0.01) were independent predictors of clinical success (Table

3).

Characteristic?

Patient demographics
Male (rm [%])
Age (median [range])
Underying disease
Diabetes (n [%])
Chronic liver disease (n [%])
Chronic respiratory disease (m [3])
Immunocompromised {m [%])
Solid-organ transplant recipient (n [%])
Severity of illness
I at time of bacteremia (n [%])
RRET (n [%])
Pitt bacteremia score (median [range])

APACHE |l score (median [range])

TreatI I nt grnupb

(54)

84 (32-81)

20 {16-33)

CB+AG (n = 25)

57 (32-87)

7 (28]
4 (0-9)

17 (8-38)

CB+COL (n = 30) Other® {n = 41)
18 (80) 21 (51

50 (26-34) B2 {25-80)
8 (27) 15 (37

g (20) 13 (32

g (27 8 (20}

14 (47 22 (54

g (20 17 (41

12 (40) 25 (81
7(23) g (20

4 (-8} 4 (0-8)

16 (7-36) 18 (4-34)

P value

0.53



Limitations
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Figure 3: View of the defendants standing in the dock during the International Military Tribunal in

Nuremberg
Reproduced with permission from the USHMM.

S

WAMA

WMA Declaration of Helsinki - Ethical
Principles for Medical Research Involving
Human Subjects

Adopted by the 18th WMA General Assembly, Helsinki, Finland, June 1964
and amended by the:
29th WMA General 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
52nd WMA General Assembly, Edinburgh, Scotland, October 2000
53rd WMA General Assembly, Washington DC, USA, October 2002 (Note of
Clarification added)
55th WMA General Assembly, Tokyo, Japan, October 2004 (Note of Clarification added)
59th WMA General Assembly, Seoul, Republic of Korea, October 2008
64th WMA General Assembly, Fortaleza, Brazil, October 2013

Lancet Oncol 2007; 8:1139-46



The Tuskegee Study of
Untreated Syphilis

The 30th Year of Observation

DONALD H, ROCKWELL, MD; ANNE ROOF YOBS, MD:
AND M, BRITTAIN MOORE, JR,, MD, ATLANTA

vear 1963 marks the 30th year of the tion such as this offered an unust
'm evaluation of the effect of un- tunity to follow and study the dise;
syphilis in the male Negro conducted  long period of time. In 1932, a tot;

In 1972, Jean Heller of the Associated Press reported on a 40-year-old research
study that had followed black Alabama sharecroppers, some of whom had
syphilis. The revelation of deception, withholding of appropriate treatment, and
other unethical practices exploded into the Tuskegee scandal. Tuskegee led to
the National Research Act of 1974, which authorized the Department of Health,
Education, and Welfare (now the Department of Health and Human Services
[HHS]) to augment government policies for protecting human research subjects

November 4, 2015, at NEJM.org.



Experimental infection of human volunteers

Meta Roestenberg, Marie-Astrid Hoogerwerf, Daniela M Ferreira, Benjamin Mordmuiller, Maria Yazdanbakhsh

Controlled human infection (CHI) trials, in which healthy volunteers are experimentally infected, can accelerate the
development of novel drugs and vaccines for infectious diseases of global importance. The use of CHI models is
expanding from around 60 studies in the 1970s to more than 120 publications in this decade, primarily for influenza,
rhinovirus, and malaria. CHI trials have provided landmark data for several registered drugs and vaccines, and have
generated unprecedented scientific insights. Because of their invasive nature, CHI studies demand critical ethical
review according to established frameworks. CHI-associated serious adverse events are rarely reported. Novel CHI
models need standardised safety data from comparable CHI models to facilitate evidence-based risk assessments, as
well as funds to produce challenge inoculum according to regulatory requirements. Advances such as the principle of
controlled colonisation, the expansion of mpdels to endemic areas, and the use of genetically attenuated strains will
further broaden the scope of CHI trials.
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Trials are complex

http://www.trialforge.org/pathway/
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Arain et al. BMC Medical Research Methodology 2010, 10:67
What is a pilot or feasibility study? A review of b S
current practice and editorial policy

Mubashir Arain!, Michael J Campbell*1, Cindy L Cooper' and Gillian A Lancaster?

Feasibility Studies
Feasibility Studies are pieces of research done before a
main study. They are used to estimate important parame-
ters that are needed to design the main study. For
instance:
» standard deviation of the outcome measure, which
is needed in some cases to estimate sample size,
« willingness of participants to be randomised,
« willingness of clinicians to recruit participants,
« number of eligible patients,
» characteristics of the proposed outcome measure
and in some cases feasibility studies might involve
designing a suitable outcome measure,
» follow-up rates, response rates to questionnaires,
adherence/compliance rates, ICCs in cluster trials,
etc.



RCTs are expensive NSPE
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THE PHARMA AD THE REALITY

T0 MAKE [I13 MEDICINE? RCXIE ONE MEDICINE?

MORE THAN
A BILLION

FROM OUR EXPERIENCE:

AS LITTLE AS
114 MILLION POUNDS’

POUNDS'

https://msfaccess.org



Limitations

2b. Sometimes you can, but should not use them



When are randomised trials unnecessary? o) 17 FESRUARY 2007 | VOLUME 334
Picking signal from noise

The relation between a treatment and its effect is sometimes so dramatic that bias can be ruled out
as an explanation. Paul Glasziou and colleagues suggest how to determine when observations
speak for themselves



