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To provide some insight into what
“trialists” do/think about...




| am not a statistician
| treat real patients



What is a Hemorrhage Control Intervention?




Transfusion Strategies
Some new drugs (factor concentrates, etc.)
Medical Devices
Surgical Techniques
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More similarities than you might think



Why do Clinical Trials at all?



“You don’t need a Randomized Clinical Trial to
know that parachutes work”




This is a REBOA catheter

It is not a parachute



This is a parachute
(Jyro, JFX-2, 99 sq ft)

’ "\m\u\

This is a 51 year old

~ trauma surgeon, who

likes to engage in age-
inappropriate hobbies
(can’t play golf...)



It saves my life —
every weekend




Do | want to test parac
Clinica

A

utes in a Randomized

rial?



H***
no!



But why not?
You're a trialist! @



Because the effect size of a parachute (in
terms of reducing mortality) is close to 1




We know this from historical (“prior”) data,
experiments not involving humans (or
animals), etc.



Bayesian

. Posterior How we
Frequentist
,/
U
/! \ How we
‘ | -
,' trials
\
\
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There are very few (new) interventions in
medicine that reduce the probability of death
from nearly 100% to nearly 0%




And that’s why we neec
Randomized Clinical Tria




Can’t make assumptions (plenty of examples)
We need to show that this stuff works
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Great!
What’s the problem?



't’s really hard to do (well)



Inclusion criteria
Enrollment window
Randomization and blinding
Complex interventions
Lead time
Intercurrent events and “crossovers”
Intention to treat
What’s good enough for clinicians?




Trauma Resuscitation with Low-Titer
Group O Whole Blood or Products




Resuscitation with Whole Blood
VS
Resuscitation with Component Therapy



1,100 patients (370 enrolled)
15 Level 1 Trauma Centers



LIALy

TRAUMA AND PCC STUDY



Empiric Prothrombin Complex Concentrate
VS
Placebo



Recently stopped (after 1,370 patients)
(Not a safety issue, business decision by funder)
~100 sites in US, UK, AUS
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Standard Care + REBOA
VS
Standard Care alone



90 patients
(stopped at second interim analysis)
15 Major Trauma Centers (UK)
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IMPORTAMCE Bleeding is the most comman cause of preventable death alter trauma.

DBIECTIVE Ta distermine the effectiveness of resuscitative endovaseulsr baloon occlusion of
the aorta (REBOA) when used in the emergency department along with standand eare vs
standard care slane on mortality in rauma patients with sxsanguinasting hemarrhage.

DESIGN, SETTIMG, AND PARTICIPANTS Pragmuatic, bayesian, randoenized clinical trial conducted
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days.

INTERVENTION Patients were randomly assigned (11 allocation] to a strategy that included
REBOA and standard care (n = 46) or standard care alone (n = 44),
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RESULTS O thve S0 patisnits (median age_ &1 yesrs [1I0R, 31-50 yeara]; 52 [F9%)] were male.
and the median Injury Severity Seore was &1 [IQR, 79-50) randomized, B9 wers included in
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Let’s design a clinical trial evaluating a Hemorrhage

Control Intervention...




Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population



Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
Intervention

Deliver Intervention! Deliver Intervention!




Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
Intervention

Deliver Intervention! Deliver Intervention!

Follow-up

Follow-up

Assess outcome Assess outcome
(mortality?) (mortality?)



Inclusion Criteria




Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
Intervention

Deliver Intervention! Deliver Intervention!

Follow-up

Follow-up

Assess outcome Assess outcome
(mortality?) (mortality?)



Bleeding patients!
Obvious, isn’t it?
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LITES (TOWAR)
VS
TROOP/TAP/UK-REBOA



1. Injured patients at risk of hemorrhagic shock being transported from
scene or referral hospital to a participating TOWAR trial site that meet
requirements for initiation of blood or blood component transfusion

AND

2A. Systolic blood pressure £ 90mmHg and tachycardia (HR > 108) at
scene, at outside hospital or during transport OR

2B. Systolic blood pressure £ 70mmHg at scene, at outside hospital or
during transport



1. Adult trauma patient
2. Patient taken to trauma center directly from scene
3. Commencement of blood transfusion
4. Activation of site-specific Massive Transfusion Protocol
5. Traumatic injury with at least one of the following
a) Confirmed or suspected acute major bleeding
b) Assessment of Blood Consumption (ABC) Score >2



1. Injured patients at risk of hemorrhagic shock being transported from
scene or referral hospital to a participating TOWAR trial site that meet
requirements for initiation of blood or blood component transfusion

AND

2A. Systolic blood pressure £ 90mmHg and tachycardia (HR > 108) at
scene, at outside hospital or during transport OR

2B. Systolic blood pressure £ 70mmHg at scene, at outside hospital or
during transport



SBP <90 mmHg... or <70 mmHg

Always? Once? For how long? Over what
period? “Incorrect” reading?

s this how we practice in “real life”?



1. Adult trauma patient
2. Patient taken to trauma center directly from scene
3. Commencement of blood transfusion
4. Activation of site-specific Massive Transfusion Protocol
5. Traumatic injury with at least one of the following
a) Confirmed or suspected acute major bleeding
b) Assessment of Blood Consumption (ABC) Score >2



1. Aged, or believed to be aged, 16 years or older
2. With confirmed or suspected life-threatening torso hemorrhage

3. Which is thought to be amenable to adjunctive treatment with REBOA



Global (“Gestalt”) Assessment



Less objective?
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Table 1. Patient Characteristics

REBOA and standard care (n = 46)

Standard care alone (n = 44)

Demographics

Age, median (IQR), y

Sex, No. (%)
Female
Male

Mechanism of injury, No. (%)
Blunt

Penetrating

46 (33-62)

18 (39)
28 (61)

44 (96)
2(4)

39 (30-56)

10 (23)
34(77)

43 (98)
1(2)

Patient prehospital characteristics

I Systolic blood pressure, mm Hg
Median (IQR)

<70, No./total (%)

<90, No./total (%)

Heart rate, median (IQR), beats/min

Injury Severity Score©
Median (IQR)
>25 (very severe), No. (%)
16-25 (severe), No. (%)
9-15 (moderate), No. (%)
1-8 (mild), No. (%)

Head
Thorax
Abdomen
Pelvis

Limbs

“Abbreviated Injury Scale score, media

85 (66-120) [n = 34] 97 (71-128) [n = 37] :
11/34 (32) 9/37 (24) |
18/34 (53) 17/37 (46) |
113 (94-133) [n = 42] 109 (76-133) [n = 40] :
|
41 (29-50) 41 (29-50) :
38(83) 38 (86) |
7 (15) 4(9) |
1(2) 1(2) :
0 1(2) I
e oo EEEEEeeEEmEEEEmEEmEmmmmm—-——
3(0-4) 0(0-5)
4(3-4) 4 (1-4)
2(0-3) 2 (0-4)
2 (0-5) 2(0-5)
2(2-3) 3(2-3)



nere are no “perfect” inclusion criteria
f there were —we’d all be using them




t’s a diagnostic test — which has a
performance (sensitivity, specificity, etc.)




In an ideal world/scenario, we would derive
them, and then evaluate them
(pilot/feasibility study) to make sure that the
underlying assumptions are correct



Changing inclusion criteria is a big deal...
because everything else changes, too



Sample size

Available patients



TAP

TRAUMA AND PCC STUDY

Mortality was lower than expected



Should have done a pilot...



Careful analysis (within-trial)
Only predictor of mortality: GCS<15



Entry Criteria

Sample size

=t

‘ Available patients



Take-Home Point:

Choice of inclusion criteria is far more
important (and far harder) than people think




Enrollment Window




Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
Intervention

Deliver Intervention! Deliver Intervention!

Follow-up

Follow-up

Assess outcome Assess outcome
(mortality?) (mortality?)



s a key part of the inclusion criteria...
but rarely considered or tested



Risk of death changes over time
(from arrival in hospital)



INDEPENDENT SUBMISSION

Balancing enrollment and mortality in hemorrhage control trials:
A secondary analysis of the PROPPR trial

Peter J. Abraham, MD, Irina Gonzalez-Sigler, BS, Lindy Reynolds, M5, Russell L. Griffin, PhD,
Rondi B. Gelbard, MD, Jeffrey D. Kerby, MD, PhD, John B, Holcomb, MD, and
Jan 0. Jansen, MBBS, PhD, Birmingham, Alabama

BACKGROLMND: Designing climical wrisds on kemorrhage conirnl requires casefully balancing the need fior bigh enmdimeni roerkers with the need of
forusing on the sickest patients. The Pragmatic Kandoemized Optnal Plaszlet and Plasma Ratios (PROPPR) mial encolled patients
within 2 haurs of amival to the emergency department for a tnal of injured patiests & risk for massive mnsfosion. We conducted a
secomdary analysis w0 detemeine how time-to-randomiztion affected patent omoomes and g balance besween enmliment and
mimality

METHODS; Patiznts from the Pragmatc Randomized Optimal Plaselet and Plassa Babsos trial were compared based oo 30-mamue time
1o rndomizaton intervals. Cuicomes mcluded 24-hour and 30-day morfakity, fime fo hemosiasis, adverse evenis, and opar-
stive procadures. Additional analyses wens conductisd bosed on eafment arm allecalion, mechandsm of mjury, asd varaton
in =tast tima (arcival va. randomization),

RESULTS: Fsmcdomazation within 30 minutes of amival was meseciated with higher imury anenity (median Injury Svenity Scone, 20 va, 26
averall; o< 0N Jower svstiolic blood pressere (modism, 90 va 102 mm Hy overall; p o< 0010, amd increased penetrating mech-
amizrm (e va, 479 pvenall; p < 001 Faster time-lo-mandomization was asacisted with menmsed 24-Bear (2004 for 0- 4o
0 minute entry, %% for 3]-minute o §0-manuty vy, 10% for 6]-mmule fo W-meeete oniry, 09% for 9 1-meate b 12 0-mmmts
emiry; o= 001 and 30-day mortality { o < 0L These were no significan associlions befween time-to-randomizstion and af-
VTS U O CUrmens, openstive inlerventions, or fime bo brmostasis,

CORMCLUSION: [razreasing &m0 randomization i this large mukicester randomimed trial was aseciabed with increassd sunval. Faestest rmdonr
imation [within 0-30 minwies) was ssociied with highes 2-hour and 30-day moality, but caly 573 of patients wens enrolled
within dhes ciee e Cnly 5% of patienis were enroled withis the last 30-minuie window (91-1 20 minuies), with none of them
dying within the firs 24 hows. Fora more opomal halssee herwees enenliment and monalivg, mvestigoors showld cossider short-
eming the time 10 randomizagon when planning fiiure clisicel triaks of bemorhage contrad Eserventions. U Thauma Aaire Care
S, 00202 1051080, Copymight © 2002 Walters Klrwer Health, Inc. All rights reserved )

LEVEL OF EVIDENCE: Prognostic and Epidemiclogic; Level 10,

KEY WiRIDS: FROPPR; time o eniry; randomizsd congmolled mal.

leeding rernains the leading cause of potemtially preventable o angwer clinically rebevant questions, &nd disectly mform clinical
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Quick decision (and quick enro

associated with

Iment) is

igher risk o

- death



In trauma/
process of e

Take-Home Point:

nern

nteri

orrhage control trials, the
ng a patient into the trial is

not “static”



Randomization and Blinding
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Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
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Deliver Intervention! Deliver Intervention!

Follow-up

Follow-up

Assess outcome Assess outcome
(mortality?) (mortality?)






Sometimes you can’t do it at all



Gold Standard



Quasi-Randomization



The New England
Journal of Medicine
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Volume 331

OCTOBER 27, 1994

Number 17

IMMEDIATE VERSUS DELAYED FLUID RESUSCITATION FOR HYPOTENSIVE PATIENTS
WITH PENETRATING TORSO INJURIES

Wittam H, Biokee, M.D., Marriew ], Wai, Jr, MDD, Pave E. Pere, MDD,
R. Russere. Magmin, M.D., Vicroria F, Gisaer, MSN,, Many K. Avces, BA,,

axp Keswern L.

Abstract Background, Fluid resuscitation may be del-
rimental when given bafore bleeding is controlled n pa-
tienis with trauma. The purpose of this stedy was 1o deler-
mtmmammmmm

of operative intervention in hypolensive patients with
pcnwminn Injuries to the orso,
Methods. We conducted a triad comparing

prospective
immediate and delayed furd resuscitation in 588 adults
with pénedrating lorso injuries who presanted with a pre-
hospital systolic blood pressure =90 mm Hg. The study
galling was a city with a single centralized system of pre-
hogpital emergency care and a single receiving facility for

resuscitation until they reached the operating room,

FGR the past two decades the presperative ap-
proach to hypotensive patients with trauwma in
North America has included prompt intravenous infu-
sion of isotonic fAuids,'* The rationale for this ereat-
ment has been 1o sustain tssue perfusion and vital
organ function while diagnostic and therapeutic pro-
cedures are performed. This approach was based
largely en the demonstration in animals in the 1950s
and 1960s** that isownic-fluid resuscitation was an
important life-sparing component of therapy for se-
vere hypotension due to hemorrhage. ™ Il perfusion of
vital argans was rapidly restored by the intravenous
administration of blood, crysialloids, or both, the
animals generally survived, whereas untreated ani-
mals dicd or had irreversible organ damage due 10
ischemia.

Omn the other hand, others have expressed concern
that intravenous volume infusion may be detrimental
in the clinical setting il administered before the hem-

From the Depamment of Bervices, Sami France Hospaal, Tulsa
Olhmnur_aemmmu-n-.nq-_mdmmjw
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Advrry Modeal Center, Fni!-"h—k\‘hw BB ML Acdress repring ro-
nmﬁ;g.mamc#dm_mmm.lhm.

Tha Hemr Englard doumal
Dewriosied

citation group (P = 0.08). The duration of

was shorier in the
Conciusions. Fos hypolensive patients Mp-ur-
wmmmdw resusciaton
inberventon improves the outcome. (N Engl

JMidﬁNﬁ'l 1105-9.)

orrhage is surgically controlled, ™" More recent stud-
ies have demonstrated that in uncontrolled hemor-
rhage, aggressive administration of Auids may disrupt
the formation of thrombus, increase bleeding, and de-
crease survival, 1%

The ahjective of this study was o test the hypothe-
sis that the survival of hy potensive patients with pene-
trating injuries 1o the torso would be improved if fluid
resuscitation was restricted until the time off
intervention. We also determined the effect of delayed
fluid resuscitation on intraoperative hemorrhage, the
length of hospitalization, and the requency of postop-

Jerative complications,

MeTHoDs

Study Subjects

Patients eligibile for this study were sdults o sdolrscents (age,
@ |6 years) with gunshot or stab wounds 16 the 1oro wiho had a
sywinlic blood pressure =50 mm Hg, cluding patients with no
measurable blood pressure, a1 the time of the initial on-soene assess.
ment by paramedics from the Cary of meﬁmmy Medical
Services system. "mumnnmmwmm the q)pef
end of ihe neck, iealy by the
wymphysis pubis, and postercinierionly by she gluteal kdds. I'-.-;-
mant women were ol mrolled in the study. All pasents within che
ity bamiti of Howsion who met the eniry oriieria were ermmhporind
directly by greund ambulance to the city's only receiving fecilivy for
patees with major iraumas, Ben Taub General Hospinal

o Bbckcing inardhacd by MEAM Droma, wclviskon of s Mintachuset Mediod Scoiety.
i Uity of Ay iy,
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“Process”: High tech and low tech
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Remote randomization



“Packaging”
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Take-Home Point:

Randomization (and concealment) needs to
strike a balance between rigor and
operational practicability



“Complex Interventions” and “Treatment Strategies”




Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

A 4

Hemorrhage Control
Intervention

Standard Care

Deliver Intervention!

Follow-up

Assess outcome
(mortality?)

Deliver Intervention!

Follow-up

Assess outcome
(mortality?)




RESEARCH METHODS AND REPORTING

EEEE oorn accrss
M) Check lor updatea

A new framework for developing and evaluating complex
interventions: update of Medical Research Council guidance

Kathryn Skivington,! Lynsay Matthews,! Sharon Anne Simpson,” Peter Craig,’ Janis Baird,
Jane M Blazeby,? Kathleen Anne Boyd,* Neil Craig,* David P French.® Emma Mclntash,®
Mark Petticrew,” o Rycroft-Malone,” Martin White,” Laurence Moore!

The UK Medical Research Council's
widely used guidance for developing

For pumbrered alfligtions see
end of the article.

Comespandente ba: B ) .

Kskirigon . and evaluating complex interventions
TS a1l

Rch oo onsxi sasen  has been replaced by a new framework,

Cite thisas: SHY 202137 &m2 061
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in theory and methods and the need to
maximise the efficiency, use, and
impact of research.
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SUMMARY POINTS
Camplex intervention research can take an efficacy, efectiveness, theary based,
and/or systems perspective, the choice af which is based an what is known
already and what Further evidence would add mast to knowledge
Camplex intervention research goes beyond asking whether an interdention
works in the sense of achieving it intended outcome—to asking a broader range
of questions (eg, identifying what ather impact it has, assessing its value relative
ta the resources required to deliver it, theorising haw it warks, taking account of
how it interacts with the context in which it is implemented, how it contributes o
system change, and how the evidence can be used to suppon real warld decision
making)
A trade-off exists between precise unbiased answers to narrow questions and
more uncertain answers to broader, more complex questions; researchers should
answer the questions that are most useful to decision makers rather than those
that can be answered with greater certainty
Camplex intervention research can be considered in terms of phates, althaugh
these phases are nat necessarily sequential: development or identification of an
intervention, astessment af Featibility of the intervention and evaluation degign,
evaluation of the intervention, and impactful implementation
At each phase, six core elements should be considered o answer the following
guestions:

How does the intervention interact with its contest?

What is the underpinning programmé theary?

How can diverse stakeholder perspectives be included in the research?

‘What are the key uncertainties?

How can the intervention be refined?

‘What are the comparative resource and cutcome candequences af the

intervention?
The answers fo these guestions should be used to decide whether the research
should praceed to the next phase, return to @ previous phase, repeal a phase, or
Stop
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Complex interventions are commonly used in the
health and social care services, public health practics,
and other areas of social and economic palicy that
have consequences for health. Such interventions
are delivered and evaluated at different levels, fram
individual to societal levels. Examples inclede a
new surgical procedure, the redesign af a healthoare
programme, and a changs in welfare policy. The
UK Medical Ressarch Councl (MRC) published a
framewaork for researchers and research funders on
developing and evalualing complex interventions in
2000 and revised guidance in 2006."" Although these
documents continue o be widely used and are now
accompanied by a range of more defailed guidance
on specific aspects of the research process,”” several
important conceptual, methodalogical and theoretical
developments have taken place since 20046, These
developments have been included in a new framework
Mo d by the Nati 11 aof Health
Ressarch (NIHE) and the MRC." The framework aims
o help researchers work with other stakeholders o
identify the key g aboul complex imlerventi
and to design and condiset research with a diversity of
perspeciives and apprap chaice af method

cor i)

prment of the Framework for Developing and

Evaluating Complex Interventions
The updated Fe & fior Devel oping and Evaluating
Complex Interventions is the culmination of a process

that included faur stages:

* A gap analysis to identify developmenls in
the methods and praciice since the previous
framewark was published

= A full day expert workshop, in May 2018, of 36
participants to discuss the lopics identified in the
gap analysis

*  Anapen consultation on & draft of the Famework
i April 2019, whereby we sought stakehelder
opinion by sdvertising via social media, email
lists and other networks for written feedback
(52 detailed responses were received  [rom
stakehalders internationally)

«  Redrafl using fndings fom the previows stages,
fallowed by a final exper! review.

We also sought stakeholder views al various
interacive workshops througheut the development of
the framework: al the annual meetings al the Society
fior Social Medicine and Population Health (2018), the
UK Saciety for Behavioural Medicine (2017, 2018),
and intermationally at the International Congress of
Behavioural Medicine (2018). The entire process was



What makes a trial intervention “complex”?



Properties of the intervention itself

Range of behaviors targetec
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Broader (range of) questions
Resources required
Context/setting
System change



Are Hemorrhage Control Interventions complex?

Transfusion Strategies?
REBOA?
ResQFoam?



Take-Home Point:

Hemorrhage Control Interventions are almost
always Complex Interventions, and need to be
evaluated as such




Lead Time




Closely related to “complex intervention”



Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
Intervention

Deliver Intervention! Deliver Intervention!

Follow-up Follow-up

Assess outcome Assess outcome
(mortality?) (mortality?)




Many interventions are not delivered
“instantaneously” — even medications



And patients’ conditions change quickly
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Pharmacy/Research Pharmacy (some)
Three vials
"Rolled”, not shaken



Things can happen while this is going on

Patients get better
Patients die
Patients are found to no longer be eligible

(“Intercurrent Events”)
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Time from IP infusion to
death

Time from enrollment/
randomization to IP

I « infusion

Time from arrival to
enrollment/
randomization



Patients dying before they can have the
intervention really messes with the stats!



Power calculation was based on 2% absolute risk
reduction, baseline 6h mortality of 10%

It one-third of the 10% of patients die before they
receive the drug, it makes the analysis really tough



Take-Home Point:

Lead time is a major issue in Hemorrhage
Control Trials... even in blinded studies!




Intercurrent Events and “Crossovers”




This is also a lead-time issue, but with
reference to studies that cannot be blinded




Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
Intervention

Deliver Intervention! Deliver Intervention!

Follow-up Follow-up

Assess outcome Assess outcome
(mortality?) (mortality?)




What is an Intercurrent Event?
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Patient is allocated to REBOA arm

Patient gets better (or worse, or can’t get
access) and does NOT receive REBOA



Patient is allocated to REBOA arm

Patient gets better (or worse, or can’t get
access) and does NOT receive REBOA



Does this mean they are a “crossover” to the
other (standard care) arm?



Trauma Patients

Inclusion/exclusion criteria (eligibility assessment)

Trial Population

Randomize (How?)

Hemorrhage Control

) Standard Care
Intervention

Deliver Intervention! Deliver Intervention!

Follow-up Follow-up

Assess outcome Assess outcome
(mortality?) (mortality?)




Not really a “crossover” or “non-compliance”
Issue

Patient was enrolled in good faith, but — for
valid reason — couldn’t or shouldn’t have the
intervention that they were allocated to




REBOA as a “Treatment Strategy”

R5 Catheter inserted, balloon inflated

R4/C1 Catheter inserted, but balloon not inflated (patient improved)
R3/C1 Arterial access achieved, no balloon insertion (patient improved)
R2 Arterial access attempted, but unsuccessful

R1/C2 Arterial access not attempted (patient deteriorated)

R1/C1 Arterial access not attempted (patient improved)

RO REBOA deemed inappropriate, decided against



Can we analyze them as “standard care
patients”?



Absolutely not



Intercurrent events are not random events and
these types of analyses (“per protocol” or “as
treated”) are heavily biased




Some intercurrent events can only occur in one
arm (in a non-blinded study)

But they would have occurred, had the
intervention been available to patients in the
other arm




There are analytical strategies to take account
of this (e.g. Complier Average Causal Effect,

CACE) — but these are conceptually quite
difficult




Also... the Intention to Treat analysis must
remain as the main analysis



Take-Home Point:

Unblinded trials of complex interventions
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Intention To Treat, Effectiveness, and Efficacy




What is “Intention to Treat”?
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ITT is always the Gold Standard



't also aligns with “effectiveness”

Benefit in a “real world” (pragmatic) setting



The “policy question”
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“Does the introduction of REBOA into the
National Health Service reduce mortality from
hemorrhage?”




Efficacy is about whether an intervention
produces the expected result, under ideal
circumstances
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Trauma Resuscitation with Low-Titer
Group O Whole Blood or Products




How does this work for transfusion trials?



When are patients “in”?
When the MTP is activated?



Take-Home Point:

ITT analyses are the gold standard,

DUt

operational details require carefu
consideration



What is good enough for clinicians? And regulators?




l(p<o.0511



..right?



What is the definition of a p-value?



“The probability of getting results at least

as extreme as t

ne O
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nes you observed, given
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We can do better!
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Posterior probability is the actual probability
(that it works, or not)

That’s NOT the same as a p-value
(and much more useful)




But what is good enough?

95% vs 5%7?
0% vs 20% 7
51% vs 49% 7



Regulators still believe in 95% vs 5%...

But | am not sure that is always right
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Take-Home Point:

Bayesian approaches are useful because they
are less binary than frequentist analyses, but
the choice of threshold for success is difficult




Wrapping up



Clinical trials are really important



Clinical trials of Hemorrhage Control
Interventions are really hard




Not because we want them to be!



We try to make sure that these stuc
designed right, but there are a huge
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