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Abbreviations
NIHSS National Institutes of Health Stroke Scale
MCA Middle cerebral artery
ACA Anterior cerebral artery
M1 Horizontal segment of the middle cerebral ar-

tery up to its first division
FDA Food and Drug Administration
COPD Chronic obstructive pulmonary disease
CAD Coronary artery disease
ASPECTS Alberta Stroke Program Early CT Score
INR Interventional neuroradiologist
510K Section 510(k) of the Food Drug and Cosmetic

Act requires device manufacturers, who must
register, to notify the Food and Drug Admin-
istration (FDA) of their intent to market a
medical device at least 90 days in advance.
This is known as Premarket Notification—also
called PMN or 510(k). This allows FDA to
determine whether the device is equivalent to a
device already placed into one of the three
classification categories (more details at http://
www.fda.gov/medicaldevices/
productsandmedicalprocedures/
deviceapprovalsandclearances/
510kclearances/default.htm).

The following are based on true stories (either from personal
experience or conversations with colleagues at meetings).

Scenario 1

A 65-year-old otherwise healthy female patient presents
with large left middle cerebral artery (MCA) stroke 80 min

from onset and a National Institutes of Health Stroke Scale
(NIHSS) of 21. Imaging shows a small core and occlusion in
the M1 segment of the left middle cerebral artery.

Stroke neurologist (to patient's son who is well edu-
cated, works as an accountant): Your mother is having a
severe stroke due to blockage in one of the large ves-
sels in her brain. This requires urgent intervention to
give her the best chance of recovery. We are going to
be starting her on a clot busting drug called tPA. How-
ever, we are also part of a randomized trial, to test a
new therapy.

Patient's son: What is the new therapy?
Stroke neurologist: Your mother would be taken to the
cath lab where a small tube would be advanced to the
vessels of the brain under X-ray guidance similar to
what is done for a heart attack. Once it is in position,
we would try and suck the clot out to reestablish flow
to the brain. This procedure, however, is not a well-
established procedure and does carry a risk. If you
choose to participate in the trial, there is a 66 % chance
that your mother will go to the cath lab. Of course,
there is a one-third chance that she won't in which
case, she would receive the intravenous clot busting
drug and be shifted to the stroke unit.
Patient's son: How is she doing now?
Stroke neurologist: There has been no change in her
status so far.
Patient's son: What would you do if I refuse to partic-
ipate in the trial?
Stroke neurologist (hesitantly…): We would take her
to the cath lab.
Patient's son: In that case, we don't want to participate
in the trial.

Questions

1. Why do patients and their relatives find the idea of the
“cath lab” attractive even though it is unproven and
carries risk?
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2. How should the physician answer the question of what
would be done if the patient refused to participate in the
trial? Should the answer be no, we won't take to cath lab
(even though the physician feels that to be the most
appropriate thing to do)?

Scenario 2

A 42-year-old single mom with two kids aged 14 and 11
otherwise healthy presents with large right MCA stroke
100 min from onset and a NIHSS of 18. Imaging shows a
small core and right M1 occlusion.

Interventional neuroradiologist (to stroke neurologist
on the phone): I am getting the cath lab ready. How
long would it take to move her there?
Stroke neurologist: Hang on. Not so fast. I am going to
discuss the trial with them and see which side she gets
randomized.
Interventional neuroradiologist (INR): Are you crazy?
Clearly she needs to go to cath lab. There is no
equipoise here.
Stroke neurologist: Of course, there is. Show me some
good data to show that your IA therapy is going to be
better than standard of care.
INR (almost shouting): Absence of evidence is not
evidence of absence. What if this was your sister?
What would you do then?

By this time, other stroke neurologists and INR join in
the discussion. There are lots of strong feelings and lots of
argument. Time is ticking by…patient finally goes for
endovascular treatment and does not participate in the trial.

Questions

1. Is equipoise generic or are certain situations such as
younger age groups exempt from the trial because we,
as a community, already know the answer?

2. If yes, are we able to convince the powers to be (FDA,
etc.) to approve the procedure for those situations with-
out a trial?

3. If we are not able to convince them, do we have an
obligation to randomize them in trials in spite of what
we believe in?

Scenario 3

An 81-year-old patient presents to the hospital at 0700 hours
with a large left MCA syndrome 75 min from onset, a NIHSS

of 16, and previous history of COPD and CAD with
previous coronary stenting. Imaging shows Alberta
Stroke Program Early CT Score (ASPECTS) of 6,
ICA + M1 occlusion, and large penumbra involving
MCA and ACA territories.

Stroke neurologist (to INR on the phone): Just to give
you a heads-up. There is a patient in ER with….
INR (sitting with his son at hockey practice watching
the game): Why don't you go ahead and randomize
and call me back if it gets randomized in the IA arm.
Stroke neurologist: The trial nurse is not answering
her pager. Why don't we take him to angio anyway?
INR: Why don't we wait for a few minutes. After all, it
is important to put patients in trials.
Stroke neurologist: OK. But in the meantime, why
don't you come to the hospital and call your team in.
INR (reluctantly): OK. We'll be there as soon as we
can but please be sure to let me know if patient gets
randomized to IV only. By the way, what is the arch
like? Is it even doable?
Stroke neurologist: Come on, since when have you
started worrying about this? Anyway, see you soon.
INR (to his wife, after putting the phone down): Dear,
can you come to the hockey arena. I have to go in.
Wife: OK, I'll be there in around 25 minutes….

Patient gets randomized to intra-arterial (IA) therapy. The
time from start of IV to groin puncture was 145 min.

Questions

1. Does the overall circumstance influence the efficiency
of care?

2. Does this lack of efficiency selectively affect one
arm?

Scenario 4

A 58-year-old otherwise healthy man presents with
aphasia, right-sided weakness, and a NIHSS of 12,
90 min from onset. He is brought over by ambulance.
There is no family with him. Imaging shows ASPECTS
of 8, left M1 occlusion, and sizeable penumbra. Patient
is started on IV tPA. The team wants to randomize the
patient. It is now 0825 hours. However, there is no one
to give consent. Paramedics say that family is on the
way.

Stroke neurologist (to paramedic): Why didn't you get
the family member along?
Paramedic: We are not allowed to.
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Stroke neurologist: Do you have a cell phone number
for her?
Paramedic: I don't, but my colleague does. Let me get it.

He comes back at 0845 hours with the phone number.
Stroke neurologist dials the number. A female voice
answers.

Stroke neurologist: Hi! I am Dr.…wondering how far
you are from the hospital?
Person at other end: I am in the hospital looking for
parking.
Stroke neurologist: Can you please come in to ER as
soon as you can?

Patient's family member shows up at 0900 hours. Stroke
neurologist explains the trial. Now it is 0915 hours.

Patient's family member: I have known him only for
10 months. I don't think I can take this complex
decision. I think, I should involve his ex-wife in the
decision-making process. Let me give her a call.
Stroke neurologist: OK.
At 0930 hours, patient's ex-wife to stroke neurologist
on the phone: I don't fully understand what you are
saying. Maybe I should come into the hospital.
Stroke neurologist (exasperated): I don't think we have
time for that. Brain cells are dying, you know and we
do need to treat this urgently.
Ex-wife: I am not sure if I am the right person to make
this decision. Can I talk to his significant other?
The two women are on the phone. Finally at 0955
hours, they say: OK we are fine to go ahead with the
trial.

The patient gets randomized to the IA arm and is taken to
angio, and recanalization is achieved at 1145 hours.

Questions

1. Is there a way to simplify the consent process for
a very complex, urgent situation wherein the family is
emotionally charged, suffering from information
overload and likely to be in “analysis paralysis”?

Responses

Here are some of the responses that I got.

Dr. Worrier: IMS3 [1] and MR RESCUE [2] were
futile. What will happen now? Already carotid stenting
and intracranial stenting trials were negative. There will
be no support to do IA therapy for acute stroke. Howwill

I find a job at the end of the fellowship? A recent article
in JNIS is calling for stopping neurointervention fellow-
ships [3]. We should do something to make sure that IA
therapy is protected.
Dr. Warrior: Who said it was going to be easy? This is
how real life is. We have to work together to work on
solutions, achieve consensus, create systems that pro-
tect in the interests of the individual patient, allow
freedom of decision making, promote innovation but
still allow for practice of evidence-based medicine.
Dr. Trialz Arking: We should stop all IA therapy
outside of trials. There will be no way to patient to
get to the angio suite unless they are part of the trial. In
fact, the whole 510K process is flawed. We should get
rid of that process altogether.
Dr. Xperienz: I have been practicing for 23 years. I know
what is best for my patients. RCTs can never solve the
problem. Each patient is different and complex. I have to
do what is in the best interest of my patient.

Of note, none of the people gave any real, practical answers.
There has been a lot of talk in recent meetings regarding the
futility of IMS3. I have heard several people talk about (1) lack
of sophisticated imaging in the trial and (2) lack of modern
recanalization devices [4]. I wonder whether the questions
raised above are more important for the success of future trials.
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