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Overview

• Part 1 – Me convincing you to do pragmatic trials
• What qualifies me to talk about pragmatic trials?
• What does “pragmatic trial” even mean, really?
• Why do a pragmatic trial?

• Part 2 – Now convinced, key aspects of conducting a pragmatic trial
• What questions are a good fit for a pragmatic trial?
• What are the key tools for pragmatic trials in emergency and critical care?
• How to deal with grant reviewer #2



What qualifies me to talk about pragmatic trials?

EXPLANATORY PRAGMATIC



What does a “pragmatic trial” even mean, really?
• Is pragmatic a dirty word?
• What is does NOT mean:

• Less rigorous
• Making design choices because they make life easier for the trialist
• Evaluating only nudges, decision support, or other implementation 

interventions
• Poor separation between groups
• Poor data on the delivery of the intervention
• Lack of granularity in the outcome
• Loss to follow up in outcome assessment
• Analysis using methods that don’t account for biases
• Imbalance in importance covariates or cointerventions

Password to the PCCRG website since 2014 = “Pragmatic_does_not_mean_crappy”



What does “pragmatic trial” even mean, really?
NIH Collaboratory defines a pragmatic clinical trial as a study that takes 
place in real-world healthcare settings to evaluate the benefits and 
risks of treatment options. The goal of a PCT is to provide evidence that 
can be applied to real-world practice and inform policy.

What is the 
purpose?

What 
question 
does it 

answer?

Who is 
enrolled?

Who collects 
data?

What is 
studied?

What is 
compared?

What is the 
setting?

Adherence 
to the 

intervention
Outcomes

Explanatory Trial Create 
generalizable 
knowledge; 
determine 
causes and 

effects

Can this 
intervention 
work under 

ideal 
conditions?

Selected 
patients who 
meet strict 

inclusion and 
exclusion 
criteria

Researchers; 
data collection 
occurs outside 
of clinical care

A biological or 
mechanistic 
hypotheses

Treatment vs 
placebo or non-

treatment

Medical centers 
designated as 
research sites

Strictly 
enforced

May be 
surrogates or 

process 
measures

Pragmatic Trial Create 
generalizable 
knowledge, 

improve care 
locally, and 

inform clinical 
and policy 
decisions

Does this 
intervention 
work under 

usual 
conditions?

Diverse, 
representative 

populations 
who meet 

broad eligibility 
criteria

Clinicians at the 
point of care; 

EHRs; registries

The 
comparative 
balance of 
benefits, 

burdens and 
risks of an 

intervention

The 
comparative 

effectiveness of 
real-world 

alternatives

Multiple, 
heterogeneous 

settings

Flexible (as it 
would be in 
usual care)

Directly 
relevant to 

participants, 
funders, 

communities, 
and healthcare 

practitioners



What does a “pragmatic trial” even mean, really?

https://www.precis-2.org/

No trial is “pragmatic” or “explanatory” – 
In every trial, investigators must choose where each trial procedure should lie on the spectrum.



What does a “pragmatic trial” even mean, really?

https://www.precis-2.org/

PREOXI Trial SMART Trial



Why do a pragmatic trial?

Sometimes a pragmatic trial may be:
• “Better”
• “More efficient”



“Better” – Patients represent full diversity of clinical care

91% excluded

9% included

vs 27% excluded

73% included

Youmbi, CJA 2023



“Better” – Delivery of intervention mirrors clinical care

vs
Randomized trial of 140 patients at 1 ED
Unit of randomization: intubating clinician
Total of 7 expert clinicians in each group

Randomized trial of 1,417 patients in 17 ED/ICU
Unit of randomization: patient
Total of ~400 unique clinicians



“More efficient”

EXPLANATORY PRAGMATIC

2,541 patients (36 months)
$50,000 per year (NIH K23)

1,417 patients (8 months)
$1.8 million (DoD)

1,301 patients (19 months)
$1.6 million (DoD)

15,802 patients (22 months)
UNFUNDED

13,347 patients (16 months)
UNFUNDED

401 patients (14 months)
UNFUNDED

2,511 patients (11 months)
UNFUNDED

1,106 patients (21 months)
UNFUNDED

1,067 patients (25 months)
UNFUNDED

9 RCTs enrolled ~40,000 patients at total cost of $3.7 million

1 RCT enrolled 633 patients at 
direct cost of $34 million

633 patients (10 months)
$34 million (NIH)



“More efficient” – why is it important for patients that our trials be more efficient?

Treatments administered to millions of critically ill patients each year in routine clinical 
care that would never have been examined in an explanatory randomized trial.

Traditional explanatory trials focus on new drugs and devices and neglect the comparison of existing 
therapies that patients are exposed to in care – “a profound moral problem”



Part 2

Now that you’re completely convinced to do pragmatic 
trials, what are some key aspects of designing and 
conducting a pragmatic trial?



#1 What questions are a good fit for pragmatic trials?
• Trials comparing the effectiveness of existing treatment alternatives (A vs B designs)
• Trials evaluating a new approach to care delivery (A vs A+ design)

• NOT trials evaluating a new drug or device (A vs placebo design)



#2 What are some key tools for a pragmatic trial?

Characteristic of Emergency & 
Critical Care Environment RCT Procedure Tool for Pragmatic Trial

Screening
Enrollment

Randomization
Intervention Delivery

Brief therapeutic window Embed RCT procedures within 
people & systems of clinical care

Informed consent processLack of decisional capacity & 
surrogates

EFIC, waiver, and ‘the gray 
space’ for comparative 

effectiveness RCTs

Sample size

Low ‘signal-to-noise’ from 
complex acute and chronic 

conditions (low attributable risk) 
and limited time to phenotype

Leveraging information 
technology tools and the EHR to 

facilitate each RCT procedure

Analysis of treatment effectHeterogeneity of patients in 
response to therapy

Large sample size & analysis of 
‘heterogeneity of treatment effect’ 
and ‘individual treatment effect’



Embedding Screening, Enrollment, Randomization, and 
Delivery of the Intervention in an RCT within the People and 
Systems of Clinical Care

Or ‘how to do trials when trial personnel cannot be present’

Screening
Enrollment

Randomization
Intervention Delivery

Brief therapeutic window Embed RCT procedures within 
people & systems of clinical care



Emergency 
Tracheal 
Intubation

• 2-5 million adults intubated in ED and ICU each year
• 75% of patients are comatose or delirious
• 5% of patients are in cardiac arrest
• Median 5 min from decision-to-intubate to procedure



Decisions a clinician must make during every 
emergency tracheal intubation

oror or or or

5 million emergency tracheal intubations each year in US.
0 randomized trials to inform best approach to emergency tracheal intubation.



• Multicenter, parallel-group, randomized trial
• 24 EDs and ICUs across the US
• Eligibility Criteria

• Inclusion
1. Undergoing tracheal intubation in a participating unit using a laryngoscope and sedation

• Exclusion
1. Patient is <18 years old, pregnant, or a prisoner

2. Patients is already receiving positive pressure ventilation

3. Immediate need for tracheal intubation precludes safe performance of study procedures

4. Clinician has determined that preoxygenation with non-invasive positive pressure ventilation or 
preoxygenation with a facemask is required or contraindicated for optimal care of the patient







• Clinician performs “time out” (Assessment of Eligibility Criteria)
• Clinician opens envelope (Trial Enrollment)
• Envelope contains trial group assignment (Randomization)
• Clinician delivers assigned intervention (Delivery of the Intervention) 



Data Collection

A second clinician not involved 
with the performance of the 
procedure collects data



Patient Characteristics
Noninvasive 
Ventilation

(N= 645)

Oxygen Mask
(N= 656)

Age, years 61 [47-71] 61 [47-70]
Female sex 255 (39.5%) 260 (39.6%)
Body mass index, kg/m2 27.6 [23.2-32.9] 26.6 [22.5-32.4]
Active conditions

Altered mental status 402 (62.3%) 390 (59.5%)
Sepsis or Septic Shock 301 (46.7%) 312 (47.6%)
Gastrointestinal bleeding 107 (16.6%) 102 (15.5%)

Location: Intensive Care Unit 476 (73.8%) 476 (72.6%)
In the hour prior to enrollment

Receipt of vasopressors 178 (27.6%) 178 (27.1%)
Receipt of high-flow nasal cannula 150 (23.3%) 165 (25.2%)
Lowest oxygen saturation 95 [92-98] 95 [92-98]
Highest fraction of inspired oxygen 0.33 [0.21-0.66] 0.36 [0.21-0.70]

Data given as no. (%) or median [IQR]



Noninvasive 
Ventilation

(N= 645)

Oxygen Mask
(N= 656)

Noninvasive Ventilation 616 (95.5%) 4 (0.6%)

Oxygen Mask 22 (3.4%) 648 (98.8%)

Other 7 (1.1%) 4 (0.6%)

Separation between Trial Groups

Data given as no. (%)



Noninvasive 
Ventilation

(N= 645)

Oxygen Mask
(N= 656)

Absolute risk 
difference 
(95% CI)

P value

Primary outcome:
Incidence of Hypoxemia (SpO2<85%)

57 (9.1%) 118 (18.5%) -9.4%
(-13.2% to -5.6%) <0.001

Noninvasive ventilation cut in half the risk of hypoxemia during intubation (no matter how hypoxemia was defined)

18.5%

9.1%

13.2%

6.3% 5.7%

2.4%

Oxygen Saturation
<85% <80% <70%
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NIV improved outcomes in all subgroups

without hypoxemic 
respiratory failure
without obesity

on room air



Exploratory Procedural Outcomes
Noninvasive 
Ventilation 

(N= 645)

Oxygen Mask
(N=656)

Absolute Difference or 
Median Difference

(95% CI)

Successful intubation on the first attempt 534 (82.8) 535 (81.6) 1.2 (-2.9 to 5.4)

Cardiovascular collapse 113 (17.5) 127 (19.4) -1.8 (-6.1 to 2.4)

SBP <65 mm Hg 18/621 (2.9) 28/633 (4.4) -1.5 (-3.6 to 0.6)

New or increased use of vasopressors 111 (17.2) 117 (17.8) -0.6 (-4.8 to 3.5)

Cardiac arrest 1 (0.2) 7 (1.1) -0.9 (-1.8 to -0.1)

Data given as no. (%) or median [IQR]
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EFIC, alteration, and waiver of informed consent in 
pragmatic trials in emergency medicine and critical care

Informed consent processLack of decisional capacity & 
surrogates

EFIC, waiver, and ‘the gray 
space’ for comparative 

effectiveness RCTs



Traditional patient-level, prospective, 
written, informed consent

Alteration of the informed 
consent process or 

documentation of informed 
consent 

(e.g., verbal consent)

Waiver of informed 
consent

Traditional patient-level, prospective, written, informed 
consent

Research Imposes Minimal 
Compared with the Risks of Clinical Care

Research Imposes Significant Additional Risk 
Compared with the Risks of Clinical Care
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pletely im
practicable

Current Regulations for Informed Consent

Exception from informed consent     
for emergency research

Emergency tracheal 
intubation



Waiver of Informed Consent

Criteria for waiver of informed consent (45 CFR 46.116(f))
1.No more than minimal risk to patients
2.Could not be carried out without the waiver;
3.Only uses identifiable private health information if such information 

is required to conduct the study 
4.Does not adversely affect patients’ rights or welfare
5.Whenever appropriate, additional pertinent information is provided 

after participation.



Why is there controversy on the role of EFIC and waiver 
in comparative effectiveness research?

FDA Commissioner: 

“Neither HHS nor FDA regulations 
currently have guidance on whether or 
when [pragmatic trials] might be 
categorized as minimal risk . . . These  
issues need  the  joint  attention  of  
federal  agencies,  the research 
community, the health care delivery 
ecosystem, and patient advocates”



Leveraging the EHR to facilitate trial procedures

Using EHR to efficiently conduct trials large enough to detect small 
differences in patient-centered outcomes between existing treatments

Sample size

Low ‘signal-to-noise’ from 
complex acute and chronic 

conditions (low attributable risk) 
and limited time to phenotype

Leveraging information 
technology tools and the EHR to 

facilitate each RCT procedure



Na+ Cl- K+ Ca2+ Mg2+ Organic anion
0.9% saline 154 154
Lactated Ringer’s 130 109 4.0 2.7 +
Plasma-Lyte A® 140 98 5.0 3.0 +

SalineBalanced Crystalloids
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Patient Characteristics
Balanced
(n = 7942)

Saline
(n = 7860)

Age – years 58 [44 – 69] 58 [44 – 69]
Men 4540 (57.2) 4557 (58.0)
Admitted from ED 3975 (50.1) 3997 (50.9)
Study ICU

Medical 2735 (34.4) 2646 (33.7)
Trauma 1640 (20.6) 1688 (21.5)
Cardiac 1470 (18.5) 1501 (19.1)
Neurological 1440 (18.1) 1377 (17.5)
Surgical 657 (8.3) 648 (8.2)

Sepsis or septic shock 1167 (14.7) 1169 (14.9)
Vasopressors 2094 (26.4) 2058 (26.2)
Mechanical ventilation 2723 (34.3) 2731 (34.7)
Baseline creatinine – mg/dL 0.89 [0.74 – 1.10] 0.89 [0.74 – 1.10]
Acute kidney injury 681 (8.6) 643 (8.2)



Separation between trial groups



Balanced crystalloids prevented Major Adverse Kidney Events

14.3%
15.4%

P = 0.04

Balanced Crystalloids Saline
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Persistent Renal 
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Results similar in second trial



What do trial personnel do in pragmatic trial?
PREOXI Trial
• Train clinicians in trial procedures
• Monitor exclusion vs enrollment
• Verify eligibility after enrollment
• Monitor receipt of intervention
• Provide feedback to clinicians
• Collect data on baseline characteristics and hospital outcomes
• Monitor for AEs
• Communicate with patients and families after enrollment
• Address queries



#3 How to deal with grant reviewer #2
• The scientific and regulatory infrastructure for randomized trials in the US 

was built for the development of new drugs and devices
• For decades, the NIH and the scientific community have largely conceived 

of “randomized trials” as explanatory, mechanistic trials
• Peer reviewers may not understand or like trials with pragmatic features
 

• Our approach:
• Early on, invest in executing pragmatic trials even without much funding
• Develop a track record of execution and demonstrate value
• Seek funders and RFAs that have shown openness to pragmatic trials
• Jon NIH Collaboratory and other organizations advancing message
• In grants, describe rigorous trial features without saying “pragmatic”
• Await turnover in prior generation of scientists and peer reviewers



Summary
• In every RCT, investigators determine the level of pragmatism for each trial procedure
• Trials with more pragmatic features can sometimes be “better” (more representative) or 

“more efficient” (shorter enrollment, lower cost)
• The efficiency of pragmatic trials may allow us to answer comparative effectiveness 

questions that are currently ignored (a moral imperative)
• Pragmatic trials are better suited to comparative effectiveness questions than to the 

development of new drugs and devices
• Key tools for pragmatic trials are:

• Embedding trial procedures within clinical care
• Leveraging the electronic health record to facilitate trial procedures
• Understanding and appropriately applying EFIC, alteration, and waiver for informed consent

• Barriers to pragmatic trials today are as much cultural or dogmatic as they are scientific 
or logistical
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