
Preventing Venous Thromboembolism in Stroke Patients 	

&	


New Stroke VTE Safety Recommendations	


International Stroke Conference	

February 11, 2015	




Our Panel

•  Mark Alberts, MD, FAHA !
Clinical Vice-Chair for Department of Neurology and Neurotherapeutics!
University of Texas Southwestern Medical Center!

•  Laurie Paletz, BSN, PHN RN-BC !
Stroke Program Coordinator !
Cedars-Sinai Medical Center!

•  Michael Wong, JD!
Founder/Executive Director!
Physician-Patient Alliance for Health & Safety!



Thanks for Lunch!



Thanks Stroke Group!
Mark Alberts, MD, FAHA
(Clinical Vice-Chair for Department of Neurology 
and Neurotherapeutics, Southwestern Medical 
Center)

Louise Briggs
(AHP Therapy Consultant, St George’s Hospital 
London)

Martin Dennis, MD
(Bramwell Dott Building, University of 
Edinburgh, Western General Hospital)

Risha Gupta, MD
(Vascular Neurology, Wellstar)

Christine A. Holmstedt D.O.
Director, Acute Stroke Service
Medical University of South Carolina

Joseph Hormes, MD
(Neurologist, Marietta Neurology & Headache 
Center, Wellstar)

Irene Katzan, MD, MS
(Director, Neurological Institute Center for 
Outcomes Research and Evaluation, Cleveland 
Clinic)

Ahmad Khaldi, MD
(Neurological Surgery, Wellstar)

Loch Macdonald
(Scientist, Keenan Research Centre, Li Ka Shing 
Knowledge Institute, St. Michael's Hospital; 
Professor, Surgery/Neurosurgery, University of 
Toronto; Division Head, Neurosurgery & Keenan 
Endowed Chair, Surgery, St. Michael's Hospital)

Jeffrey L. Saver, MD, FAHA, FAAN, FANA
(Professor of Neurology
Geffen School of Medicine at UCLA
Director, UCLA Comprehensive Stroke Center)

Ashfaq Shuaib, MD, FRCPC, FAHA
(Professor, Department of Medicine
Director, Stroke Program
University of Alberta)

Deborah Summers, MSN, RN, AHCNS-BC, 
CNRN, SCRN
(Stroke Program Coordinator/ Advanced 
Practice Nurse, St. Luke’s Brain and Stroke 
Institute) 

Susan Zimmermann, BSN,CNRN
Program Manager Neurosciences
WellStar Kennestone Hospital

Richard D. Zorowitz, M.D.
(Associate Professor of Physical Medicine and 
Rehabilitation
The Johns Hopkins University School of 
Medicine
Chairman, Department of Physical Medicine and 
Rehabilitation, Johns Hopkins Bayview Medical 
Center)

Facilitators Physician-Patient Alliance for 
Health & Safety:
Michael Wong, JD (Executive Director)
Lynn Razzano, RN, MSN, ONCC (Clinical Nurse 
Consultant)

Kathy Morrison, MSN, RN, CNRN, SCRN
(Stroke Program Manager, Penn State Hershey 
Medical Center)

Laurie Paletz, BSN, PHN RN-BC
(Stroke Program Coordinator
Cedars-Sinai Medical Center)

Mark Reiter, MD, MBA 
(CEO, Emergency Excellence
Residency Director, The University of Tennessee 
at Murfreesboro; President, American Academy 
of Emergency Medicine)

Bruce Ritchie
(Professor of Medicine, Director Canadian 
BioSample Repository, Principal Investigator 
Blood Borne Pathogens Surveillance Project, 
Medical Director, Medical 
Outpatients, University Hospital
Medical Director, Dr. John 
Akabutu Comprehensive Centre for 
Bleeding Disorders, Medical Director, Northern 
Alberta Comprehensive Centre for Rare 
Blood Disorders)

Robert H. Rosenwasser, MD, FAHA
(Professor and Chair of the Department of 
Neurological Surgery, Director, Division of 
Neurovascular Surgery and Endovascular 
Neurosurgery
Jefferson University Hospitals)



Goal:
to advance key patient health and safety initiatives that 

significantly impact patient lives and 
to do so in a prescriptive and practical manner

Agenda
1. Strengths
2. Blog Site
3. Expert Opinion
4. Media Ties 
5. Best Practices
6. Key Areas

Board of Advisors:

Physician-Patient Alliance for Health & Safety



Stroke - A Leading Cause of Death and Disability

Stroke - !
A Leading Cause of Death 

and Disability!

Guidelines for the Prevention of Stroke in Patients With Stroke or Transient 
Ischemic Attack: A Guideline for Healthcare Professionals From the 

American Heart Association/American Stroke Association (2010)!

over 800,000 cases per year!

one in every four being recurrent!



Medical Complications After Stroke

Kumar S. et al. “Medical complications after stroke” "
Lancet Neurol. 2010 Jan;9(1):105-18. doi: 10.1016/S1474-4422(09)70266-2"

Suffering a Stroke !
Often Leads to !

Further Medical Complications!

24-90% of stroke patients "
will have a medical complication"

most common complication - DVT/PE:"
•  DVT 40%"
•  PE 15%"

Dr. Mark Alberts will discuss:!
use of anticoagulants and!
mechanical prophylaxis!



Medical Complications After Stroke

Laurie Paletz will discuss decreasing 
door to treatment time!



Medical Complications After Stroke

Laurie Paletz will discuss decreasing 
door to treatment time!

Treatment!



The Face of Stroke Patients
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The Face of Stroke Patients



DVT	  and	  PE	  in	  Pa+ents	  with	  
Stroke	  

Mark	  J.	  Alberts,	  MD,	  FAHA	  
Vice-‐Chair,	  Neurology	  
UTSW	  Medical	  Center	  

Dallas,	  TX	  



DVT	  and	  PE	  Are	  Common	  Peri-‐Stroke	  
ComplicaHons	  

! DVT	  can	  be	  found	  in	  40-‐80%	  of	  stroke	  pa+ents	  

! PEs	  present	  in	  10-‐15%	  of	  all	  stroke	  pa+ents	  

! PEs	  accounted	  for	  13-‐25%	  of	  early	  deaths	  aEer	  a	  
stroke	  

! More	  pervasive	  use	  of	  care	  guidelines	  have	  likely	  
reduced	  some	  of	  these	  rates	  for	  DVT	  and	  PE	  
Kappelle,	  Preven+ng	  DVT	  aEer	  Stroke;	  Current	  Treatment	  Op+ons	  in	  Neurology,	  2011	  



Risk	  Factors	  for	  DVT	  in	  Stroke	  Pa+ents	  	  
Hx	  of	  prior	  DVT	  or	  PE	   Prior	  disability	  

Hx	  of	  malignancy	   Weakness	  in	  a	  limb	  

Hx	  of	  prothrombo+c	  state	   Advancing	  age	  

Hx	  of	  hormone	  use	   Dehydra+on	  

Obesity	   Gene+c	  factors	  

Kappelle,	  Preven+ng	  DVT	  aEer	  Stroke;	  Current	  Treatment	  Op+ons	  in	  Neurology,	  2011	  



Treatment	  Approaches	  to	  Prevent	  DVT	  in	  
Stroke	  

MobilizaHon/General	  
Medical	  

Mechanical	   Pharmacological	  

Early	  mobiliza+on	   Compression	  stockings-‐
knee	  

Heparin	  or	  heparinoids-‐
SQ	  

Improve	  hydra+on	  status	   Compression	  stocking-‐
thigh	  

An+platelet	  agents	  

IntermiZent	  pneuma+c	  
compression-‐knee	  

NOAC	  therapy	  

IPC—thigh	  high	  



Benefits	  of	  Compression	  Stockings	  

! Meta-‐analysis	  of	  2615	  pa+ents	  

! Included	  knee-‐high	  and	  thigh-‐high	  stockings	  

! Overall	  no	  evidence	  of	  benefit	  

! Not	  currently	  recommended	  

Kappelle,	  Preven+ng	  DVT	  aEer	  Stroke;	  Current	  Treatment	  Op+ons	  in	  Neurology,	  2011	  



Advantages of Intermittent Compression 
Boots!

1.  Non-invasive approach"
2.  Generally well tolerated"

3.  Minimal side effects"
4.  Less costly than medications"

5.  Can be used in all types of stroke patients"



Disadvantages of Intermittent Compression 
Boots	  

1.  Patients may not always wear them"
2.  Nurses may not turn machine on"

3.  May be turned off or not worn when patients are  
 off the ward or getting tested, rehabilitation "

 therapy, etc."
4.  Currently a high compliance rate with "

DVT prophylaxis using antithrombotic agents "
(> 90% in some studies)"



Benefits	  of	  IntermiRent	  PneumaHc	  
Compression	  

! Several	  small	  studies	  suggested	  a	  benefit	  for	  IPC	  when	  used	  
alone,	  but	  even	  more	  benefit	  when	  combined	  with	  medical	  
therapy	  

! Overall	  RR	  of	  60-‐80%	  depending	  on	  the	  study	  

!  Largest	  study	  to	  test	  IPC	  in	  just	  stroke	  pa+ents	  is	  CLOTS	  3	  trial	  

Kappelle,	  Preven+ng	  DVT	  aEer	  Stroke;	  Current	  Treatment	  Op+ons	  in	  Neurology,	  2011	  



Clots 3 - Methods

Study involved nearly 3,000 stroke patients at over 100 
hospitals across the United Kingdom 

•  Multi-centre parallel group randomized trial  
•  Enrolled patients from day 0 to day 3 of admission and allocated them via a central 

randomization system (ratio 1:1) to receive either IPC or no IPC 
•  Technician was masked to treatment allocation  

•  Compression duplex ultrasound (CDU) of both legs performed at 7—10 days and, 
wherever practical, at 25—30 days after enrollment. 

•  Caregivers and patients were not masked to treatment   
•  Patients were followed up for 6 months to determine survival and later symptomatic 

DVT 
•  The primary outcome was a DVT in the proximal veins detected on a screening 

CDU or any symptomatic DVT in the proximal veins, confirmed on imaging, 
within 30 days of randomization.  

CLOTS	  Trial	  Collabora+on,	  Lancet,	  August	  2013	  



Implementing Clots 3
What type of IPC was used?!

•  Only thigh-length sleeves were tested in CLOTS 3."
•  Many different types of IPC (calf or thigh-length, single or 

sequential,asymmetric or circumferential, fixed or variable 
frequency, rapid or slow inflation)."

hZp://www.dcn.ed.ac.uk/clots/clots_results/IPCguidance_for_stroke_units_UK_V2.pdf	  



CLOT	  3	  PaHent	  and	  Treatment	  
CharacterisHcs	  

! Groups	  were	  well	  matched	  for	  all	  baseline	  characterisHcs	  

!  IPC	  duraHon	  was:	  	  Mean	  =	  12.5	  days	  	  	  	  	  Median	  =	  9	  days	  

! Overall	  adherence	  to	  IPC	  therapy:	  	  Mean	  =	  59%	  	  	  Median	  =	  
65.4%	  

CLOTS	  Trial	  Collabora+on,	  Lancet,	  August	  2013	  



hZp://www.dcn.ed.ac.uk/clots/clots_results/CLOTS3_Results.pdf	  

30-‐32%	  of	  pa+ents	  in	  each	  group	  received	  some	  type	  of	  
an+coagulant	  



CLOTS-‐3	  	  Primary	  Results	  



Primary	  and	  Secondary	  Efficacy	  
Results	  

! PRIMARY	  OUTCOME	  (any	  DVT	  on	  ultrasound	  or	  any	  Sx	  DVT	  
within	  30	  days)	  	   	  	  	  	  3.6%	  absolute	  risk	  reducHon	  p	  =	  0.001	  

! ANY	  DVT	  or	  DEATH	  	  	  	  	  	  6.6%	  absolute	  risk	  reducHon	  	  p	  <	  0.0001	  

! ANY	  DVT,	  PE,	  DEATH	  	  	  7%	  absolute	  risk	  reducHon	  	  p	  <	  0.0001	  

CLOTS	  Trial	  Collabora+on,	  Lancet,	  August	  2013	  





Adverse	  Events	  Seen	  in	  Clot	  3	  

Event	   IPC	   No	  IPC	   P	  value	  

Skin	  breaks	   3.1%	   1.4%	   0.002	  

Skins	  breaks	  due	  
to	  IPC	  

0.7%	   0.0%	   NS	  

Falls	  with	  injury	  
within	  30	  days	  

2.3%	   1.7%	   0.22	  

Falls	  due	  to	  IPC	  
within	  30	  days	  

0.1%	   0.0%	   NS	  

CLOTS	  Trial	  Collabora+on,	  Lancet,	  August	  2013	  



Current	  AHA	  Stroke	  Guidelines	  

1.   The	  use	  of	  SQ	  anHcoagulaHon	  for	  DVT	  prevenHon	  is	  a	  class	  I,	  
level	  A	  recommendaHon	  

2.   The	  use	  of	  aspirin	  is	  a	  class	  IIa,	  level	  A	  recommendaHon	  

3.   The	  use	  of	  external	  compression	  devices	  is	  a	  class	  IIa,	  level	  B	  
recommendaHon	  (wriRen	  before	  CLOTS	  3	  study)	  

4.   The	  PREVAIL	  study	  showed	  that	  Enoxaparin	  40	  mg	  SQ	  qd	  was	  
more	  effecHve	  than	  UFH	  5000	  U	  SQ	  bid*	  

Jauch	  et	  al,	  Guidelines	  for	  early	  management	  of	  acute	  ischemic	  stroke;	  Stroke,	  2013	  

*	  This	  was	  not	  a	  specific	  guideline	  recommenda+on	  



Conclusions	  

1.  DVT	  is	  a	  common	  complica+on	  aEer	  an	  acute	  stroke	  

2.  There	  are	  several	  treatment	  approaches	  for	  reducing	  
DVT	  aEer	  a	  stroke	  

3.  IntermiZent	  pneuma+c	  compression	  treatment	  is	  an	  
important	  and	  well	  tolerated	  therapeu+c	  op+on	  for	  
the	  preven+on	  of	  DVT	  and	  death	  aEer	  a	  stroke	  



Strategies for Decreasing  
Door to Treatment Time 

Laurie Paletz, BSN PHN RN BC 
Stroke Program Coordinator 
Cedars-Sinai Medical Center 
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Despite its effectiveness in improving neurological 
outcomes, many patients with ischemic stroke are not 

treated with t-PA, because they arrive late or because of 
delays in assessment or administration of IV t-PA  

Earlier administration of IV t-PA after the onset of stroke 
symptoms is associated with greater functional 

outcome. 

We  Already Know 



"  Intravenous rt-PA  is recommended for selected patients who may be treated within 3 
hours of onset of ischemic stroke (Class I Recommendation, Level of Evidence A).  

"  Delays in evaluation and initiation of therapy should be avoided, because the 
opportunity for improvement is greater with earlier treatment. 

"  rt-PA should be administered to eligible patients who can be treated in the time period 
of 3 to 4.5 hours after stroke (Class I Recommendation, Level of Evidence B). 

   We  Already Know 

The sooner that t-PA is 
given to stroke patients, the 

greater the benefit, 
especially if started within 90 
minutes of symptom onset  

Hacke, W., G. Donnan, et al. Association of outcome with early stroke treatment: pooled analysis of ATLANTIS,  
ECASS, and NINDS rt-PA stroke trials. Lancet 2004;363:768-74. 



• Emergency Departments must collaboratively establish standard 
operating procedures and protocols to triage stroke patients rapidly 

• Standard procedures and protocols should be established for times 
to quickly and safely evaluate and treat eligible stroke patients with t-

PA 

• Target treatment time with t-PA should be within 1 hour of the 
patient’s arrival in the Emergency Department. 

Comprehensive overview of nursing and interdisciplinary care of the acute ischemic stroke patient: a scientific statement from 
the American Heart. Association. Stroke 2009;40;2911-2944 



AHA Target Stroke 
A national quality improvement 
initiative of the American Heart 
Association/American Stroke 

Association to improve the care of 
stroke 

Primary Phase I Goal: Achieve Door-to- 
Needle Times within 60 minutes in 75% or 

more of acute ischemic stroke patients 
treated with IV tPA 

• Secondary Phase II Goal: Achieve Door-
to-Needle times within 45 minutes in 50% or 

more of acute ischemic stroke patients 
treated with IV tPA 



1. Advance Hospital Notification by EMS: EMS providers should 
provide early notification to the receiving hospital when stroke is 

recognized in the field.  

2. Rapid Triage Protocol and Stroke Team Notification: Acute 
triage protocols facilitate the timely recognition of stroke and reduce 

time to treatment. 

3. Acute Stroke Team Activation enhance stroke care and should be 
activated as soon as the stroke patient is identified in the emergency 

department or after notification from pre-hospital personnel. 

4. Single Call Activation System: A single call should activate the 
entire stroke team. which simultaneously pages the entire stroke 

team. 

Strategies to Decrease Door to Treatment Time 



5. Stroke tool kit A Stroke toolkit containing clinical decision support, 
exclusion criteria any urgent medications and t-PA in a tackle box 

ready to go 

6. Rapid Interpretation of Brain Imaging: It is essential to initiate a 
CT scan (or MRI) within 25 minutes of arrival and complete 

interpretation of the CT scan within 45 minutes of arrival to exclude 
intracranial hemorrhage prior to administration of IV t-PA. 

7. Rapid Laboratory Testing: For patients in whom coagulation 
parameters should be assessed because of suspicion of 

coagulopathy, INR/PTT results should be available as quickly as 
possible and no later than 45 minutes after ED arrival. If standard 
STAT laboratory turnaround times cannot meet this target, point of 

care INR testing in the Emergency Department can provide the data 
in the needed timeframe. 



8. Rapid Access to Intravenous rt-PA: Once eligibility has been 
determined and intracranial hemorrhage has been excluded, IV rt-PA 

should be promptly mixed  & administered. tPA should be readily 
available in the emergency department or CT scanner 

9. Team-Based Approach: A multidiciplinary team has proven to be 
effective in reducing time to treatment in stroke. An interdisciplinary 

collaborative team is also essential for successful stroke performance 
improvement efforts.  

10. Prompt Data Feedback: Accurately measuring and tracking your 
hospital’s door-to-needle times equips the stroke team to identify areas 
for improvement and take appropriate action Share insights, hurdles, 

experiences, and successes. 

 .  



1.  Perform an initial patient evaluation within 10 minutes of arrival 
in the emergency department 

2.  Notify the stroke team within 15 minutes of arrival  

3.  Initiate a CT scan within 25 minutes of arrival  

4.  Interpret the CT scan within 45 minutes of arrival  

5.  Ensure a door-to-needle time for IV rt-PA within 60 minutes from 
arrival.  

Time Interval Goals 

 Adapted from: http://www.ninds.nih.gov/news_and_events/proceedings/stroke_proceedings/recs-emerg.htm#emergency; and Jauch EC. 2010 American Heart Association    
    guidelines for cardiopulmonary resuscitation and emergency cardiovascular care. Circulation. 2010;122(18 suppl 3):S818-S828. 



Collaboration Efforts 

ED physicians 
ED nurse administrators and nursing staff 

"  Pre-hospital care coordinator and MICNs 
"  Tape runs with EMS 

Radiology 
Laboratory 



" Staff education and team building 
" Stroke RN first responder triage 
" Pre-hospital field Code Brain activation 
" Placing Code Brain patients on portable monitors immediately 

upon arrival to ED 
"   POC istat blood work or clearly identify CODE BRAIN on labs 

and CT or any other orders to expedite 

Components of Successful Process 



1.  Organize stroke team with focused goal to improve Door 
to Treatment time. (DTN ≤ 60 minutes) 

2.  Have handy T-PA inclusion exclusion criteria 
3.  Meet  frequently to discuss all acute stroke team 

activations 
4.  Track progress to goal using GWTG (or whatever means 

of data collection you use). 
5. Incorporating LEAN methodology to eliminate waste, 

develop guidelines, actions, time durations, and 
collaboration across the hospital system is an effective 

means to decrease door to treatment time 

Components of Successful Process 



• Celebrate success with staff.  
• Posters, newsletters with DTN times and 

who was part of that team 

Just as the ED staff know the fastest 
STEMI time they should also know the 

fastest DTN time as well. 

Components of Successful Process 



• Set explicit goals and expectations 

• Look at and identify gaps in processes  

• Create a culture in which the focus is 
not on finding blame but rather focus on 

how the group can look for 
improvements collaboratively 

Components of Successful Process 



Dennis M1, Sandercock P, Murray G, Forbes J; CLOTS Trials Collaboration. Does intermittent pneumatic compression 
reduce the risk of post stroke deep vein thrombosis? The CLOTS 3 trial: statistical analysis plan. 

•  CLOTS 3, a landmark trial, is the largest randomized, controlled study of its kind 
involving Intermittent Pneumatic Compression (IPC) in medical patients 

•  IPC delivering sequential compression at a frequency determined by a patient’s 
venous refill time resulted in a statistically significant reduction (29.9%) of proximal 

DVTs in immobile stroke patients 
•  Survival to six months was also statistically significant, with a 14% reduction in 

mortality risk 
•  IPC is safe and effective in reducing the risk of DVT–and possibly improving survival 

in  immobile stroke patients 



Mechanical  
and  

Pharmacological Prophylaxis 

                    Use Them! 

Don’t Stop There!! 
Provision of Needed Prophylaxis is Sub-Optimal 



• Clinical tools library: heart.org/stroke clinical tools. 
Fonarow G. C., Smith E.E., Saver J.L., Reeves M.J., Hernandez A. F., Peterson E.D, Sacco R. L., Schwamm L. H., 

Improving Door-to-Needle Times in Acute Ischemic Stroke: The Design and Rationale for the American Heart Association/
American Stroke Association’s Target: Stroke Initiative. Stroke. 2011;42:00-00. Slide Set - American Heart Association. 

Downloaded from website: www.heart.org/idc/groups/strokepublic/.../ 
ucm_431317.ppt on 915/2014 

• Guidelines for the Early Management of Adults With Ischemic Stroke: A Guideline From the American Heart Association/ 
American Stroke Association Stroke Council, Clinical Cardiology Council, Cardiovascular Radiology and Intervention Council, 

and the Atherosclerotic Peripheral Vascular Disease and Quality of Care Outcomes in Research Interdisciplinary Working 
Groups: The American Academy of Neurology affirms the value of this guideline as an educational tool for neurologists 

Stroke, –January 2013; 44: 870 – 947. Retrieved online December, 2014 at http://stroke.ahajournals.org/content/44/3/870 
• Schwamm LH, Fonarow GC, Reeves MJ, et al. Get With The Guidelines-Stroke is associated with sustained improvement in 

care for patients hospitalized with acute stroke or TIA. Circulation 2009;119:107-115. 
• Summers D., Leonard A, Wentworth D., Saver J. L., Simpson J., Spilker J.A., Hock N., Miller E., Mitchell P. H., on behalf of 

the American Heart Association Council on Cardiovascular Nursing and the Stroke Council. Comprehensive overview of 
nursing and interdisciplinary care of theacute ischemic stroke patient: a scientific statement from the American Heart. 

Association. Stroke 2009;40;2911-2944 
• Target stroke resources. www.targetstroke.org. http://www.strokeassociation.org/STROKEORG/Professionals/Target- 

Stroke_UCM_314495_SubHomePage.jsp 
• Target: Stroke Learn More About The Challenge And How We Answer It. 

http://www.strokeassociation.org/STROKEORG/Professionals/TargetStroke/Target-Stroke-Learn-More-About-The-Challenge-
And-How-We-Answer-It_UCM_432409_Article.jsp 

• Target: Stroke Clinical Resources and Tool Kit. http://www.strokeassociation.org/STROKEORG/Professionals/TargetStroke/
Target-Stroke-Clinical-Resources-and-Tool-Kit_UCM_432411_Article.jsp 
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Overview of Stroke VTE Recommendations

Currently available in pdf form at: !
https://ppahs.files.wordpress.com/2015/02/2015_strokevte_safety_recommendations.pdf!
http://bit.ly/1C76ZqK!

Questions:!
•  Would you prefer the Recommendations be in current pdf form or web-enabled application?!
•  Would you be interested in seeing Practical Clinical Tips for preventing VTE in stroke patients?!

-  articles!
-  podcasts!
-  webinars!
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