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Announcement
CDC-IDSA Partnership: Clinical Management Call Support, Starts this Tuesday
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American Society of Hematology is partnering today w CDC and IDSA

Learning objectives
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Case based debate today
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Covid-19 and coagulation: evolution in understanding
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See thrombocytosis and not thrombocytopenia in these patients. 
D-dimer also assoc w disease severity.
Normal protective protein-c, s, etc are missing. 



Case 1
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Dr. Lisa Baumann Kreuziger: Argument for prophylactic anticoagulation
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Incidence of VTE & Bleeding Medically ill
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Incidence of VTE & Bleeding in COVID-19
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Note: retrospective and no randomized trials yet
Bias present in obs studies 
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PPX anticoagulation is the control group and currently the standard of care in the 20 trials ongoing. 
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D-dimer in hospitalized patients
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**Control for different assays in these studies
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Dr. Adam Cuker  ( For this case he would actually do ppx anticoag)
Argument for higher intensity anticoagulation in COVID-19 patients on the wards
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[image: ] compare rates to ASH Guideline (people w. out COVID), COVID patient thrombotic risk appears to be much higher 
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Clinical trials we need
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Rapid COVID COAG- major trial 

Summarize
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Reasonable to use increased intensity anticoagulation
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Insert slide polling questions- what anticoagulant dose would you use
Insert slide of poll results









Case 2
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Argument for ppx anticoag, Dr. Lisa Baumann Kreuziger
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Incidence of VTE & bleeding in critically ill
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COVID-19 VTE incidence 
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Broad range reported, is there different ICU criteria among different hospitals, what are the other treatments the patient’s receiving (example recovery trial and dexamethasone), what is the threshold for testing among different hospitals?




Society Recommendations
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Summarize
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Argument for higher intensity anticoag for patients in ICU- Dr. Adam Cuker
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Incidence of thrombosis in the ICU
[image: ]
Wide range of thrombotic events 









Incidence of thrombosis increased in COVID-19
[image: ]              COVID rates much higher of breakthrough DVT after ppx anticoag
-Low quality observational studies, but all the data we have at this time
2 studies that included a non-covid control group. French studies. Helms and Poissy.
Baseline risk might be 3-4 x greater in COVID patients
[image: ]





Clinical Trials
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Summarize
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Covid-19 Virchow’s triad
[image: ]
** “Virchow’s triad on steroids” in COVID-19 **   Increase in young patients as well, getting lay attention.

COVID-19 Summary
[image: ]
Some institutions using increments of 10 mg/kg approach dose anticoagulation. 
We really don’t have enough data, If we want to use a higher amount in patients that don’t have a mechanical heart valve, or DVT please enroll in a clinical trial.
Most important to control the virus, High amounts of willebrand factor released in the damaged cells. 
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Q&A

Use of Lovenox vs a DOAC?
-Different arguments. No direct head to head comparisons. Dr. Adam Cuker: his preference has been LMWH and UFH in reduced renal function, just because there is extensive evidence in non-covid patients. 
-Can’t say it would be wrong to use a DOAC though. 

What to do w patients already on PO anticoags?
-If already on anticoag, should be maintained on what they are currently taking. If they can’t take PO or absorb them then switch to full dose therapeutic parenteral anticoag. 

Molecular difference in COVID-19 vs influenza that causes increased inflammation?
-No prior exposure to COVID-19 in humans at all, (however there are 4 different coronaviruses that can cause the common cold, there has been some theorizing that people who have previous exposures w these may have some innate immunity and why do better when infected w covid-19). With influenza most have some sort of innate immunity from previous infections/ or vaccination. Also possibly a genetic component among different people. 






What to do with a discharged patient that is COVID +?
If patients hospitalized and develop a DVT- recommend 3 months full anticoag at discharge. Same for non-covid patients. 
Patient discharged and not had any thrombotic events?
Dr. Lisa Baumann Kreuziger: One study that looked at post dc ppx, there are scores you can calculate to identify a higher risk population in patients who have had a previous VTE who potentially could be a higher risk for a clot. Dr Adam Cuker: same thing at his institution, extrapolating in non-covid patients who have additional risk factors. In hard hit areas had been discharging patients that are still pretty ill in order to admit sicker patients, he would have a low threshold in initiating home VTE PPX for those patients. 
-Individualized risk assessment. 

COVID patients not admitted to hospital, getting people into trial who they think might have increased inflammation, based on D-dimer, CPR, and they randomizing to ASA, Eliquis, etc. 

If you get COVID-19 diagnosis, still continue your normal medication routine (oral contraceptive, tamoxifen) unless you become very ill, contact your health care provider about what you should do.  
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Incidence of VTE & Bleeding Medically lli

Treatment with any heparin

PE Proximal DVT VTE Major Bleeding
Symptoms/ none

Blood Adv. 2018 Nov 27;2(22):3198-3225; N Engl J Med 1999; Circulation. 2004 Aug 17;110(7):874-9; BMJ. 2006 Feb 11;332(7537):325-9

‘3 American Society of Hematology
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Incidence of VTE & Bleeding COVID-19

Proximal DVT PE & DVT Major Bleeding

* All retrospective cohorts

* No randomized trials

NEJM 2020 Jun 11;382(24):2372-2374. Thromb Res. 2020;191:9-14. doi: 10.1111/jth.14888; doi: 10.1182/blood.2020006520. doi:
10.1007/511239-020-02146-z; doi:10.1001/jama.2020.13372

"9 American Society of Hematology
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Bias present in observational studies

* Confounding by indication

* Unmeasured confounders & other treatment effect

* Immortal time bias
— Patients have to live long enough to be anticoagulated
— All early deaths are in the “no anticoagulation” group

Need Randomized control trial evidence
20+ studies ongoing—> prophylactic anticoagulation is standard of care
*Informed consent is the difference between research & empiric treatment

Maley, J, et al. Anticoagulation, Immortality, and Observations of COVID-19. RPTH 2020.

‘? American Society of Hematology
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Society Recommendations

Society Recommend prophylactic anticoagulation

"& American Society of Hematology
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D-dimer in hospitalized patients

* D-dimer marker of coagulation and fibrinolysis
e Utility

— Rule out VTE if negative

— Disseminated Intravascular Coagulation

— Medical patients for extended VTE prophylaxis
* Many different assays
* Many conditions have elevated D-dimer

— Pregnancy: 2-6x ULN --Liver Failure
— Cancer --Renal Failure
— Age

Scand J Clin Invest 2018 Oct;78(6):439-442. BMJ 2010;340:¢c1475; BMJ 2013;346:f2492; Dhanunjaya et al., J Liver 2013, 2:2

P : = Thomob Haemost. 2014 Sep 2;112(3):614-20
‘@&8: American Societv of Hematoloov P (3)
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D-dimer in COVID-19

* D-dimer levels associated with mortality in COVID-19
— Associated with mortality in sepsis, HIN1 influenza
* Does treatment change prognosis?
— No randomized trials
— Mortality in patients with D-dimer >6x ULN
* 33% in patients received heparin (*prophylactic*)
* 52% in patients did not receive heparin

* Interesting hypothesis to test

J Thromb Haemost. 2020 Apr;18(4):844-847. Am J Emerg Med. 2012 Nov;30(9):1991-9; PLoS One 2013;8(2):e57121;
JTH 2020 May;18(5):1094-1099

‘S American Society of Hematology
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To Summarize

* Hospitalized patients with COVID-19 have VTE risk and should receive
prophylactic anticoagulation

— Recommended by international guideline panels
* D-dimer elevation associated with mortality
— Marker of disease severity

— Unknown if anticoagulation will change prognosis
* Observational studies have significant bias
» Standard of care for randomized trials is prophylactic anticoagulation

‘? American Society of Hematology
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Argument for higher intensity anticoagulation
in COVID-19 patients on the wards





image15.jpg
Incidence of VTE in COVID-19 patients on the wards

Study Prophylaxis Total thrombotic Type of thrombotic event  Major Bleeding
events/VTE (%)

Lodigiani LMWH in 75% 6.1%/2.8% PE(7), DVT (2), SVT (2), Stroke (6

(n=327)

Middeldorp LMWH 3.2%/3.2% E (2), DVT (2

(n=124)

Al-Samkari LMWH or UFH 4.7%/3.1% 3.1%
(n=256)

Artifoni (n=71) Prophylactic 12.7%/12.7% PE (7), Symptomatic DVT (2)
anticoagulation

Bilaloglu Low-dose anticoagulation 11.5%/3.6% PE (54), DVT (51), Stroke (23), MI (183)

(n=2505) in most patients

ASH Guideline LMWH, UFH, or PE: 0.6% 1.9%
fondaparinux Symptomatic DVT: 0.1%

Blood Adv. 2018 Nov 27;2(22):3198-3225

‘% American Society of Hematology
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When standard prophylactic-intensity
anticoagulation fails...

...the knee-jerk (and quite
reasonable) reaction is to
increase the intensity of
anticoagulation

‘3 American Society of Hematology
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We need clinical trials

Trial*
ATTAC
HEP-COVID

IMPROVE-COVID
COVI-DOSE

ACTION
X-COVID-19

RAPID COVID COAG
ANTI-CO

RAPID-BRAZIL

NCT.gov Identifier  Intervention Comparison

*Only trials that are actively recruiting are shown
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To summarize...

The optimal intensity of anticoagulation for prevention of thrombosis in
COVID-19 patients hospitalized on the wards is not known.

A number of clinical trials testing different anticoagulant strategies have
been initiated. Enrollment is encouraged.

While awaiting the results of these trials, we still have to take care of our
patients.

Given that the incidence of VTE appears to be ~3 to 4-fold greater in
COVID-19 patients than in non-COVID patients on the wards despite
standard prophylactic-intensity anticoagulation, it is reasonable to
consider use of increased intensity anticoagulation.

Treatment decisions should be individualized and take into account
bleeding risk as well as thrombotic risk.

‘? American Society of Hematology
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After hearing the debate, what anticoagulant
dose would you prescribe?

Standard prophylactic (ex. Enoxparin 40 mg daily)

* Increased intensity such as intermediate (ex. Enoxaparin 40 mg or 0.5
mg/kg twice daily) or therapeutic (ex. Enoxaparin 1 mg/kg twice daily)

ﬁ American Society of Hematology
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Close Poll Results

1. After hearing the debate, what anticoagulant dose would
you prescribe?

Standard prophylactic (ex. Enoxparin 40 mg daily)

Increased intensity such as intermediate (ex. Enoxaparin 40 mg or
0.5 mg/kg twice daily) or Therapeutic (ex. Enoxaparin 1 mg/kg
twice daily)

e
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Case 2

A 59 yo man presents by ambulance with increasing dyspnea over the past
week with symptoms concerning for COVID-19. Past medical history is
unremarkable.

HR 120s, RR 33, BP 108/68, room air 02 sat in ambulance 72%, now
increased to 85% with 100% non-rebreather facemask. Weight is 84 kg
with BMI 26.5.

WBC of 6.0 with significant lymphopenia, PT elevated by 3 seconds,
normal PTT, fibrinogen of 820 mg/dl and D-dimer of 2,660 ng/ml.

A decision is made to intubate the patient in the emergency room. CT
scan did not show a pulmonary embolism.

What dose of anticoagulation should he receive for prophylaxis?

‘? American Society of Hematology
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Argument for prophylactic anticoagulation

CLINICAL GUIDELINES € blood advances

American Society of Hematology 2018 guidelines for management of
venous thromboembolism: prophylaxis for hospitalized and
nonhospitalized medical patients

Holger J. Schiinemann,’* Mary Cushman,*** Allison E. Burnett,® Susan R. Kahn,® Jan Beyer-Westendorf,”® Frederick A. Spencer,’

Suely M. Rezende,” Neil A. Zakai,** Kenneth A. Bauer,'® Francesco Dentali,'" Jill Lansing,'? Sara Balduzzi,'* Andrea Darzi?

Gian Paolo Morgano,” Ignacio Neumann,?'* Robby Nieuwlaat,” Juan J. Yepes-Nufiez, Yuan Zhang,” and Wojtek Wiercioch? 2
2 4 H

[ Original Research Critical Care J § CH EST

VTE Incidence and Risk Factors in Patients With
Severe Sepsis and Septic Shock

. . David Kaplan, MD; T. Charles Casper, PhD, C. Gregory Elliott, MD, Shaohua Men, MS,; Robert C. Pendleton, MD;
BIOOd AdV 2018 NOV 2712(22)31 98'3225 Larry W. Kraiss, MD; Andrew S. Weyrich, PhD; Colin K. Grissom, MD; Guy A. Zimmerman, MD;

Chest. 2015 Nov;148(5):1224-1230 and Matthew T. Rondina, MD

o

:Q American Society of Hematology
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Incidence of VTE & Bleeding Critically |lI

Treatment with any heparin

Proximal DVT Major Bleeding

PE \"Al
ASH Meta-analysis 5% _ 4% (0% more)

E

Blood Adv. 2018 Nov 27;2(22):3198-3225. Chest. 2015 Nov;148(5):1224-1230.

"& American Society of Hematology
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COVID-19 VTE incidence

Study VTE incidence Major Bleeding
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‘_’:, American Society of Hematology

Different ICU criteria?
Other treatment?

Threshold for testing?
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Society Recommendations

Society Anticoagulation Recommendations

J *50% respondents

J * consider

ISTH
NIH COVID-19

Royal College of Physicians

‘.r, American Society of Hematology
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To Summarize

* Incidence of VTE in ICU patients with COVID-19 varies and similar to septic
patients
— Prophylactic anticoagulation indicated
* Only definitive statements from guideline panels recommend prophylactic
anticoagulation

» Standard of care for randomized trials is prophylactic anticoagulation

‘€% American Societv of Hematologv
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Argument for higher intensity anticoagulation
in COVID-19 patients in the ICU
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Incidence of thrombosis in the ICU

Study Patients with Major Bleeding
thrombotic events (%)

I S T O
o Jowfam  Jemorawn e |

Helms LMWH or UFH 43% PE (25), DVT (3), Stroke (2), Limb 2.7%
ischemia (1), CRRT filter (28/29), ECMO
(2/12)
Al-Samkari LMWH or UFH 18.1% PE, DVT, stroke, MI, CRRT (8/12)
Bilaloglu Not specified | 29.4% PE (52), DVT (78), Stroke (31), MI (115)

"; American Society of Hematology
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Is the incidence of thrombosis increased compared
with critically ill patients without COVID-197?

Proximal DVT

COVID Meta-analysis 31.3% (95% Cl 19.1-44.7)

Study Thrombosis in COVID Thrombosis in non-COVID OR (95% Cl)
group control group

27/150 (18.0%) 14/233 (6.0%)* 3.4 (1.7-7.3), P<0.001

Poissy | 22/107 (20.6%) 12/196 (6.1%)** 4.0 (1.9-8.4), P=0.0003
3/40 (7.5%)*** 3.2 (0.9-11.3), P=0.07

*Consecutive non-COVID ICU patients with ARDS
**Consecutive non-COVID ICU Patients

ok ; : V. , Blood Adv. 2018 Nov 27;2(22):3198-3225;
Consecutive ICU patients with influenza pneumonia Al-Ani et al.. Thromb Res 2020

"; American Society of Hematology
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When standard prophylactic-intensity
anticoagulation fails...

...the knee-jerk (and quite
reasonable) reaction is to
increase the intensity of
anticoagulation

‘? American Society of Hematology
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We need clinical trials

Trial* NCT.gov Identifier  Intervention Comparison

[ Tewesw rescownun | romencommun |

[ s rewcownun oo |
[ ewes  Toewwcown  Trowescomm |

*Only trials that are actively recruiting are shown

"e American Society of Hematology




image32.jpg
To summarize...

The optimal intensity of anticoagulation for prevention of thrombosis in
critically ill COVID-19 patients is not known.

A number of clinical trials testing different anticoagulant strategies have
been initiated. Enrollment is encouraged.

While awaiting the results of these trials, we still have to take care of our
patients.

Given that the incidence of thrombosis appears to be greater in critically ill
COVID-19 patients than in critically ill non-COVID patients, it is reasonable
to consider use of increased intensity anticoagulation.

Treatment decisions should be individualized and take into account
bleeding risk as well as thrombotic risk.

": American Society of Hematology
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After hearing the debate, what anticoagulant
dose would you prescribe?

» Standard prophylactic (ex. Enoxparin 40 mg daily)

* Increased intensity such as intermediate (ex. Enoxaparin 40 mg or 0.5
mg/kg twice daily) or therapeutic (ex. Enoxaparin 1 mg/kg twice daily)

@ American Society of Hematology
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Close Poll Results

1. After hearing the debate, what anticoagulant dose would
you prescribe?

Standard prophylactic (ex. Enoxparin 40 mg daily)

Increased intensity such as intermediate (ex. Enoxaparin 40 mg or
0.5 mg/kg twice daily) or Therapeutic (ex. Enoxaparin 1 mg/kg
twice daily)

e -
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COVID-19: Virchow’s triad

multiple hits result in thrombotic pathology

— Marked elevation in procoagulant proteins

— Disrupted/destroyed antithrombotic protection by vascular
endothelial cells

— Stasis in small capillaries due to inflammation and debris

ICU patients at higher risk
— More severe inflammation and stasis
— Macrovascular events
* Venous higher incidence than arterial but both occur
— Microvascular thrombosis and ARDS

G American Society of Hematology
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COVID-19: summary

Dose for VTE prophylaxis in COVID-19+ not known
— “intermediate” dose not validated
— Risk adapted approaches even less so
— Many studies started, effect on VTE and mortality TBD

When should therapeutic dose heparin be used?
— Only in trials if no clinical indication

Additional strategies?
— Need to control the virus to recover
— Microvascular plus venous and arterial thrombosis occur
— Thrombotic microangiopathy due to endothelialopathy plays a role

": American Society of Hematology
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CDC-IDSA Partnership: Clinical Management Call Support

Announcing a new service for clinicians:
FOR WHOM?

- Clinicians who have questions about the clinical
management of COVID-19

WHAT?

- Calls from clinicians will be triaged by CDC to a group
of IDSA volunteer clinicians for peer-to-peer support

HOwW?

- Clinicians may call the main CDC information line at
800-CDC-INFO (800-232-4636)

When? Beginning Tuesday, July 28, 2020

S
cde.gov/coron. il o IR
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Participant Takeaways

* Guidance from many societies available

* Hospitalized patients with COVID-19 should receive
prophylactic anticoagulation

* Many unanswered questions for patients with COVID-19

— Enroll in clinical trials if available

‘? American Society of Hematology
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Learning Objectives

* Debate the optimal intensity of anticoagulation for thromboprophylaxis in
COVID-19 patients admitted to the wards

* Debate the optimal intensity of anticoagulation for thromboprophylaxis in
COVID-19 patients admitted to the ICU

"r, American Society of Hematology
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Structure

* Case, debate of evidence, polling of audience

* Speakers were assigned positions for the debate, which may not represent
their personal views or practice

"e American Society of Hematology
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COVID-19 and coagulation: evolution in understanding

“COVID-19 associated coagulopathy” is not a coagulopathy
— Elevated coagulation factor levels, D-dimer
— Slightly prolonged PT, aPTT, minimal thrombocytopenia
— Bleeding rare
— D-dimer associated with mortality

Inflammation is linked to increased coagulation factor levels
— “thromboinflammation”
— IL-6 levels correlate with fibrinogen levels
— Severity of iliness correlates with magnitude of coagulation changes

Endotheliopathy/endotheliitis

— normal protective function of endothelial cells disrupted by direct
viral infection

@ American Society of Hematology
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Case 1

» 48 year old woman with a history of diabetes, hypertension, and obesity
(Weight 88 kg and BMI of 41) admitted with COVID-19

« Temp 101 F, HR in the 90s, RR 20, BP 138/82, 02 sat of 89% on Room Air.
* 3L Oxygen required to correct 02 saturation

* Admission CBC reveals WBC of 8.0, with minimal lymphopenia, normal PT,
PTT, fibrinogen of 638 mg/dl and D-dimer level of 927 ng/ml (normal
range < 500 ng/mL).

* Admitted to hospital ward

* What dose of anticoagulation should she receive for prophylaxis?

‘? American Society of Hematology
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Argument for Prophylactic Anticoagulation

* Principle for care=> First, do no harm
— VTE incidence outweigh risk of bleeding

CLINICAL GUIDELINES ¢ blOOd advances

American Society of Hematology 2018 guidelines for management of
venous thromboembolism: prophylaxis for hospitalized and
nonhospitalized medical patients

Holger J. Schiinemann,"?* Mary Cushman,®** Allison E. Burnett,® Susan R. Kahn,® Jan Beyer-Westendorf,”® Frederick A. Spencer,’
Suely M. Rezende,® Neil A. Zakai,®>* Kenneth A. Bauer,'® Francesco Dentali,'" Jill Lansing,'? Sara Balduzzi,'® Andrea Darzi,?
Gian Paolo Morgano,? Ignacio Neumann,?'* Robby Nieuwlaat,? Juan J. Yepes-Nufiez,? Yuan Zhang,? and Wojtek Wiercioch?

Blood Adv. 2018 Nov 27:2(22):3198-3225
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