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“Failing to prepare is preparing to fail”

Benjamin Franklin
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Guiding Premise

 “The one thing we know- We have no idea what the ideal management of 
these patients really is.”

 We will continue to learn, modify and adapt our guidelines as more 
information and literature becomes known.
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AGENDA

 Case Review: Dr Pammi

 Neurology updates in COVID 19

 Hematology updates in COVID 19

 Anticoagulation updates in COVID 19

 Radiology Updates in COVID 19

 Mayo Convalescent Serum update

 Medication updates
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Thank You

Case Review
SARS CoV-2
Dr S. Pammi
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Covid-19 and Thrombosis

 Body of evidence from several case reports and series that there is an 
increased risk for thrombosis

 Both venous and arterial

 Ischemic stroke

 AMI

 Pulmonary embolism

 DVT

 Limb ischemia
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Covid-19

L type: Low elastance: Happy Hypoxemic- vascular thrombosis + vascular 
permeability may be the mechanism of the hypoxemia.  

H type:  More advanced classic ARDS pattern- may be due to DAD from 
persistent inflammation.
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Covid-19

• Angiotensin II binds to 
receptors and promotes 
vasoconstriction and 
inflammation

• Covid Binds to ACE II 
receptor located on 
endothelial cells and 
inactivates ACE II

• ACE II converts 
angiotensin II to 
angiotensin 1,7

• Angiotensin 1,7 vasodilates 
and reduces inflammation

Covid-19

ACE II

VWF

Factor 8
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Covid 19 and signs of thrombosis

 D-Dimer:  rising levels

 Fibrinogen: high despite high D-dimer

 Ferritin: increasing levels-marker of inflammation

 LD: direct lung injury

 Hypoxia: escalating oxygen need.
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Therapeutics
Intubations (early versus late)

Ventilator utilization

Fluid management (more conservative)

Preoxygenation 

Code management

Proning- awake, intubated, nursing protocol

Hydroxychloroquine: now in question

Azithromycin: (combination no longer recommended)

Steroids

Ace inhibitors

Remdisivir

IL-6 inhibitors

Convalescent serum

Tracheostomy
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No clear guidance

Anticoagulation

• DVT prophylaxis universally accepted

• Intermediate dose based on D-Dimer

• Full dose based on D-dimer

• Discharge on AC? 
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Thank You

Neurology Update in COVID-19
Dr J. Sullivan
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COVID-19 : Severe Acute Respiratory Syndrome (SARS) CoV-2

Neurological Concerns

John P. Sullivan, MD  Florida Neurology Group
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“Humanity has but three great enemies: fever, famine, and war; of 
these by far the greatest, by far the most terrible, is fever.”

Sir William Osler - 1896
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Overview

• Neurologic symptoms may precede respiratory/systemic symptoms or present at other times 
through the illness.

• No comprehensive list of neurologic manifestations from COVID-19 has 

• yet to be published.

• Two retrospective Chinese case series have been posted without peer review.

• 36% of COVID-19 patients had neurologic manifestations as reported in 

• the Chinese series.

• With increased age and severity of COVID-19 illness there is a tendency 

• to see greater neurologic dysfunction.
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Stroke

AHA/ASA Temporary Guidelines to US Stroke Centers

• Stroke was seen in the Chinese report in 5.9% of patients at a median of 10 days after onset of COVID-19 infection.

o The tendency was for older patients, cardiac comorbidities, and more severe COVID-19 infection.

• Stroke alert:  LMHS has inherently reduced exposure due to current stroke team utilization of telemedicine during stroke 
alert.  

o Reduction in PPE is a clear benefit.

o Ideally every code stroke would be treated as potentially  + COVID-19 patient.

• Stroke patients may commonly develop fevers due to aspiration and UTI.

• Stroke response teams are encouraged to adhere to the already published acute care stroke guidelines for the general 
population.

o Door-to-needle, door-to-groin puncture times, and post TPA/recanalization care.   
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Stroke

AHA/ASA Temporary Guidelines to US Stroke Centers

• Due to pandemic issues during this critical time lenience is given to adherence to the 
guidelines.  Particularly if staffing numbers are reduced.

o Adherence to guidelines remains the goal not the expectation.  

o Full compliance may not be a reality in all cases at all times in some centers.

o Patients who qualify for acute treatment should still receive treatment, even if every single 
vital sign can’t be obtained after TPA.

o Stroke teams must use judgment guided by available experts to navigate treatment 
algorithms.  
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Stroke

AHA/ASA Temporary Guidelines to US Stroke Centers

• Hospital beds: 

• Avoid unnecessary inter-facility transfer to comprehensive stroke centers.

• ICU beds;  large ICH, SAH, large stroke with high risk for herniation.

• Patients may be observed for 24 hours after TPA/Thrombectomy.  No clear evidence basis for this.  It is 
reasonable to move these patients directly to a step down bed if there is a prioritized need for ICU 
level COVID-19 patients.

• Inherently ICH and SAH has a higher probability of intervention and prolonged ventilation potential.

• Continued appropriate care of these critically ill patient (some of whom are young) should be 
maintained especially as outcomes may be quite good with excellent ICU level care.

• Special effort may be needed to ensure that all staff participating in stroke care are aware of stroke 
protocols.  
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Stroke in the COVID-19 + population

• NYC FD - 4x as many people died at home during the peak of the infection.

• Uncertain how many of these people had stroke or MI as cause of death.  Autopsy unable to be 
performed.

• Epithelial cells are targets.  ACE2 is the obligate receptor (expressed in CNS cells)

• Is this a direct attack, immune mediated, or other hematologic disturbance?

o Thrombosis formation appears the final common result.

• 12 patients treated through TJU Hospital system (Philly) had LVO age <50 and minimal to no typical 
stroke risk factors.

• On average the risk of disease increases with age (including stroke) from reviews sent from the Chinese 
series.
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Stroke

• Arterial and venous stroke potential.

• Venous strokes (cerebral venous thrombosis) is typically more difficult to diagnose and treat acutely.  

• LVO arterial strokes are seen now with higher frequency.

• Multiple simultaneous intracranial arterial LVO have been reported (this is highly atypical).

• Mt Sinai reported a doubling of LVO strokes during peak COVID-19.  A sevenfold increase in LVO for 
patients under age 50 years (4/29 NEJM).

o 5 patients < 50 y.o. otherwise had mild to no typical COVID-19 symptoms.

• On average COVID-19 patients with stroke were about 15 years younger than stroke patients without the 
virus.

• Many patients are waiting too long to seek care.  LVO stroke is immensely treatable at a comprehensive 
stroke center if a patient presents within the treatment window (ideally < 6 hours but maximally < 24 
hours).

• In memoriam:  Gary Sclar, MD stroke research physician Mt. Sinai who succumbed to COVID-19 while 
caring for patients.
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Guillain-Barre Link

• Uncertain if there is a true causal relationship 

• 5 cases of GBS in 3 hospitals in Italy (NEJM 4/17/2020)

• GBS developed 5-10 days after initial COVID-19 diagnosis

• 3 patients developed a demyelinating form (this is most typical)

• 2 patients developed axonal form

• All patients received IVIG.

• This diagnosis should be distinguished from critical illness 
neuropathy/polyneuropathy which is more typical in occurrence after 7-10 days in 
the ICU on ventilator.  
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Other Neurologic Manifestations

There are case reports of various symptoms.  Our knowledge currently is purely descriptive.  It is 
uncertain if these symptoms are direct or indirect results of COVID-19 viremia.

Many of the following symptoms are nonspecific and common in patients with other viral 
disorders.

• Encephalopathy (2.8%)/Encephalitis (?)/seizures (?)

• Ataxia/dizziness:  16.8% 

• Anosmia (5.1%) or aguesia/dysgeusia (5.6%)

• Headache:  13.1%

• Myalgias/skeletal muscle injury (10.1%)
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Other Neurologic Manifestations

• SARS-CoV was found in the CNS within neuronal tissue upon autopsy - with highest concentration within 
brainstem neurons.

o Potentially compromising respiratory control centers from a neurologic basis.

• It is postulated that a similar neurotropic viral invasion could occur from SARS-CoV-2 due to similar viral 
structure.

• It is uncertain if this is a hematologic spread to within the CNS vs a more direct “synapse-connected” intra-
neuronal spread.

• Overall more neurologic dysfunction was observed in more severely affected  COVID-19 disease.
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Other Neurologic Considerations

• Many neurologic patients with MS, neuromuscular disorders such as MG, NMO, or neurosarcoidosis 
are required to use immune suppression.

• Extra precautions are given to these patients currently regarding prevention and active treatment.

• Always remain vigilant when treating an MS patient to aggressively treat the fever curve.  Neglecting 
the fever will almost certainly cause recrudescence of neurologic symptoms during an active febrile 
illness.  This may mimic acute stroke or acute MS attack thereby necessitating possibly preventable 
and unnecessary additional diagnostic and treatment considerations.

• Prudence regarding high dose steroid treatment in non disabling MS exacerbation.

• MG treatment under case by case basis.  IVIG or PLEX should not be delayed for patients in crisis.

• Avoidance/caution with B cell depletion therapies in the community.
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Current Deficits

• Lack of imaging biomarkers - namely MRI

• Lack of electrophysiologic correlates - namely EEG

• Lack of CSF and blood/brain barrier penetrance data

• Lack of neuron or other brain specific biomarkers 

• Lack of autopsy details

• Awareness of a developing multicenter neurologic COVID-19 registry - under development 
with the guidance of the Neurological Critical Care Society.
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Thank You

Hematology Updates in COVID 19
Dr L. Bustamante
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COVID-19 and Coagulation

Liliana Bustamante, MD
Hematology-Oncology

Florida Cancer Specialists

Slides courtesy of Dr. Stephan Moll, MD

UNC Thrombosis Program

University of North Carolina, Chapel Hill

12 345
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Published Data

7.  tPA transiently beneficial

• 3 cases, intubated: 50 mg tPA. Improved P/F ratio (= PaO2/FiO2)

6.  Microvascular thrombosis

• 4 autopsies: Diffuse alveolar damage; thrombosed small vessels and significant 

associated hemorrhage. [Fox SE et al. BMJ;2020;pre-published]*

9 new publications

since 4/17/2020

[Li G et al. 2020] 

8.  Yes, microvascular thrombosis

• 1 lung autopsy
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Published Data - Update

9.  Yes, fibrin clots in septal capillaries and intra-alveolar hemorrhage; also: complement deposits 

* [Magro C et al. Transl Res. 2020 Apr 15. pii: S1931-5244(20)30070-0. doi: 10.1016/j.trsl.2020.04.007. [Epub ahead of print] 

10.  Yes, elevated D-dimer (4x) associated with mortality (4/19/2020):

[Zhang L et al. J thromb Haemost]
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Published Data - Update

“Dr. Nick Tschernia: “We are all flying blind, but you’ve got the keenest bat-equivalent of echo-location… thrombo-location?”

11.  Good additional data (4/18/2020):

[Helms J et al. Intensive Care Medicine;2020;pre-published;

https://www.esicm.org/wp-content/uploads/2020/04/863_author_proof.pdf]

*  Patient population:
o 150 ICU pts in France
o 70% were on prophy heparin; 30 % on therapeutic dosing. 

 VTE: High rate of PE (25 % of pts) – 2/3rds of the pts had CTA done.
 Circuit clotting: 97% of 28 pts on CRRT had circuit clotting
 ECMO clotting occurred, too.
 Arterial events:

o 15% of CT/MRIs showed stroke (one with large hematoma) – keeping in mind, 
though, that only 17 % of the pts had brain imaging performed, and studies were 
done because of neurological changes (thus, high-pretest probability to find 
abnormalities).

o No MI dx’d (in spite of many pts having cardiovascular risk factors). 
o 1 acute limb ischemia
o 1 CT-documented mesenteric ischemia

 Bleeding: Only 4 patients had significant bleeds
 Labs:

o Nobody had DIC (by ISTH score)
o 88% had pos lupus anticoagulant (likely not false positive, as heparin neutralizer 

was used in assay)
 Comparison to non COVID-19 ARDS pts (historical control): More thrombotic events in 

the COVID-19 group.
 Pathophysiology: 

o Microangiopathic thrombosis could not be assessed, as no biopsies were done.
o Speculation that “pos LA reflects significant cellular destruction”.

 Authors’ conclusions:
o In spite of anticoag, high rate of PE
o Higher anticoag targets should probably be used.
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Published Data - Update

12.  Yes, high VTE rate in hospital pts (n=198), despite routine prophylaxis (4/19/2020)

[Middeldorp S et al; 2020] 

14.  NIH (4/21/2020)

[https://www.covid19treatmentguidelines.nih.gov/] 

*

13.  Yes, high VTE rate in hospital pts, despite routine prophylaxis (100%) or therapeutic anticoag

(56%) (4/23/2020)

[Llitjos JF et al. J Thromb Haemost. 2020 Apr 22. doi: 10.1111/jth.14869. [Epub ahead of print]
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Published Data - Update

15. Arterial events occur, too.

[CNN and other media outlets April 21, 2020] 

However, see Klok FA et al [publication # 4 in this presentation].VTE 27%; arterial events 3.7 %.

[Klok FA et. Thromb Res 2020;pre-published]

16. Lupus anticoagulant:

• 56 pts with COVID-19

• 45% LA pos

• Only 10 % ACA or aβ2GPI IgG or IgM pos - no titers reported. 

[Harzallah I et al.JTH. 2020 Apr 23. doi: 10.1111/jth.14867. [Epub ahead of print]
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1. High rate of VTE in inpatients.

2. Microvascular thrombosis: yes

3. High anticoagulation failure rate with standard and may be also with higher dose 

anticoagulation.

4. Complement deposition in lung

5. APLA (lupus anticoagulant) often present – role?

6 Take-home points 

www.clotconnect.org
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How should we anticoagulate?

• There is not a standardized approach

• Everyone agrees that there is a high risk of VTE in 

COVID-19 patients but different approaches to AC 

reported

• Quick review of recommendations below:
– UNC

– Stoney Brook University Hospital

– Yale

– Brigham and Women’s hospital

– American College of Cardiology Disclaimer: The materials are private and may contain Protected Health Information. 

Any unauthorized use, disclosure, copying, distribution or the taking of any action in 

reliance on the contents of this information is strictly prohibited. 



All patients receive anticoagulation, unless bleeding contraindications - thoroughly consider and factor into the decision-making a patient’s bleeding risk factors

Group A Group B

Full-intensity Intermediate-intensity

• Test both, aPTT and “Heparin-unfractionated” (anti-Xa) test for first 48 hrs
• assess how well these two tests  correlate
• If good correlation, then use aPTT; if poor correlation: use “Heparin-unfractionated” (anti-Xa) test. 

UFH monitoring:

UFH 80 U/kg bolus, then 18 U/kg/hr
• Target “hep correlation” or anti-Xa: 0.3-0.7 U/ml 

(preferably 0.5-0.7 U/mL)

• UFH 60 U/kg bolus, then 12 U/kg/hr
• Target “hep correlation” or anti-Xa: 0.3-0.7 U/ml 

(preferably 0.3-0.5 U/mL)

•Confirmed DVT or PE or other established reason 
for therapeutic anticoagulation (AF, mechanical 
heart valves replacement, etc.);

•High suspicion of DVT/PE, but objective 
documentation cannot be obtained.

•Renal failure patient on dialysis with repetitive 
clotting of dialysis tubing.

• Patient with very high D-dimer (> 2,500 ng/mL [i.e. ca. 
10x upper limit of normal] with UNC assay)1

COVID-19 patients:  Anticoagulation Management at UNC – Regular floor or ICU  

4/13/2020; 6 PM
UNC Chapel Hill Hematology Group
S Moll, N Key, R Kasthuri, A Ma, M Mooberry, J Little, C Frank

1 If a Group B patient’s D-dimer on daily f/u testing falls to ≤ 2,500 ng/mL, consider keeping patient at intermediate-intensity dosing.
2 If a Group C patient’s D-dimer on daily f/u testing increases to > 2,500 ng/mL, consider repeat testing to determine a trend and moving to intermediate-intensity dosing.

If  there are management concerns, a hematology consult can be obtained.

After hospital discharge
(applies to Groups B and C)

• Patients who were sick with COVID-19: Give Eliquis® (Apixaban) 2.5 mg bid or Xarelto® (Rivaroxaban) 10 mg once daily for 30 days and until the patient is mobile. 
• Patients admitted to UNC for non-COVID reasons (but found to be infected with the SARS-CoV-2 virus): Consider Eliquis 2.5 mg bid or Xarelto 10 mg once daily for up to 30 days, particularly if they are > 

75 year of age, had hospital admission > 2 days,  were in the ICU, have cancer or previous h/o VTE, are obese, or have a D-dimer before d/c home of > 2x normal (i.e. > 500 ng/mL with UNC assay).
• Any patient with COVID-19 discharged from the hospital should be educated about the 4 main symptoms of DVT (swelling, pain, redness, warmth) and PE (SOB, CP, tachycardia, cough/hemoptysis).

Either Enoxaparin 0.5 mg/kg q 12 hr (attn: renal fx)

Either Enoxaparin 1 mg/kg q 12 hr (attn: renal fx)

2

1

Group C

Lower-intensity

Enoxaparin 40 mg q 12 hr UFH 7,500 q 8 hr

• If patient’s bleeding risk too high, move patient to 
Group C.

• All patients who do NOT have a clear indication for full-
dose anticoagulation (= Group A), and are not in Group B.

• Patients in Group C have D-dimer < 2,500 ng/mL (i.e. < ca. 
10x upper limit of normal) with UNC assay) 2.

BMI < 30 kg/m2

GFR ≥ 30 mL/min GFR < 30 mL/min 

Enoxaparin 30 mg q 12 hr UFH 5,000q 8 hr

BMI ≥ 30 kg/m2

GFR ≥ 30 mL/min GFR < 30 mL/min 

a) Initial labs in all COVID patients: CBC with 
diff, retic, DIC panel*, AT3, ferritin, LDH, CMP

b) Repeat labs: Daily CBC and DIC panel*

* DIC panel at UNC = PT, aPTT, fibrinogen, D-dimer

2

1

2

3



Stoney Brook University Medical Center

• Anticoagulation for ALL admitted patients based on D-

dimer

• D-dimer trended daily and anticoagulation adjusted 

(escalated only)
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• For all patients on full dose AC, when discharged they are 

sent home on lovenox for 2 weeks as an OP. Then 

dopplers ordered and if negative discontinued. 

• From their experience:

– 69 patients admitted after protocol in place

– NO DVT/PE, no arterial thrombosis, no MI/CVA

– 2 non clinically significant bleeds

– 5 patients died (none from bleeding)

https://www.facs.org/-/media/files/covid19/stony_brook_anticoagulation_plan_for_covid19_patients.ashx

Tassiopoulos, A. et al. Department of surgery Stony Brook University Medical Center
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Yale

https://medicine.yale.edu/intmed/COVID-19%20TREATMENT%20ADULT%20Algorithm%2004142020_382832_5_v3.pdf
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Brigham and Women’s Hospital

• In as-yet unpublished BWH data, Dr. Connors et al found 10 out of 104 (9.6%, 

cumulative incidence ~14%) BWH SP-ICU patients developed venous 

thromboembolic events (VTE, largely DVTs), and 5 individuals were empirically 

anticoagulated for other thromboembolic indications, despite 100% compliance with 

VTE ppx (i.e., enoxaparin 40mg qday for standard patients). Historic BWH ICU VTE 

rates for patients on prophylactic anticoagulation are approximately 7%, indicating 

that there may be a 1.5-2-fold increase in VTE in COVID patients specifically.

– However, only 1% of SPU (Covid-19 floor) patients developed VTE.

https://covidprotocols.org/protocols/09-hematology/#thrombotic-disease
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American College of Cardiology

Bikdeli B, et al. COVID-19 and Thrombotic or Thromboembolic Disease: Implications for Prevention, Antithrombotic Therapy, and Follow-up, Journal of 

the American College of Cardiology (2020), doi: https://doi.org/10.1016/jjacc.2020.04.031.
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Still Needed

1. Outpt risk of VTE

2. Which never-admitted patient should get VTE prophylaxis?

3. More data comparing VTE incidence on standard vs higher-dose anticoagulation prophylaxis and 

failure of higher-dose anticoagulation.

*
*

That’s it for now
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Thank You

D-dimer levels & Anticoagulation
Drs. Burkholder & Katz 
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https://www.nejm.org/doi/full/10.1056/NEJMc2009787?query=RP
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D-dimer

The APEX trial - used D-dimer levels as one of the variables to treat prophylactically for admitted patients
(at least two times the upper limit of the normal range)  

The MARINER trial - used D-dimer levels to determine prophylactic treatment in discharged patients
(at least two times the upper limit of the normal range)
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D-dimer levels (cont.)

COVID-19 and Thrombotic or Thromboembolic Disease: Implications for 
Prevention, Antithrombotic Therapy, and Follow-up

From JACC (Journal of the American College of Cardiology)

Global consensus paper

April 15th, 2020

Extended (post-discharge) VTE prophylaxis: After hospital discharge from 
acute medical illness, extended prophylaxis with LMWH (70) or direct oral 
anticoagulants (DOACs) (71-74) can reduce the risk of VTE, at the cost of 
increase in bleeding events, including major bleeding (75,76). 

While no data specific to COVID19 exist, it is reasonable to employ individualized 
risk stratification for thrombotic and hemorrhagic risk, followed by consideration 
of extended prophylaxis (for up to 45 days) for patients with elevated risk of VTE 
(e.g., reduced mobility, co-morbidities such as active cancer, 15 and [according 
to some authors in the writing group], elevated D-dimer >2 times the upper 
normal limit) who have low risk of bleeding (74,77,78).

http://www.onlinejacc.org/co
ntent/accj/early/2020/04/15/
j.jacc.2020.04.031.full.pdf
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Padua prediction tool >>> https://www.mdcalc.com/padua-
prediction-score-risk-vte#use-cases https://www.thelancet.com/act

ion/showPdf?pii=S2352-
3026%2820%2930109-5Do Not Copy or Distribute
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After Hospital Discharge (UNC algorithm)

• Patients who were sick with COVID-19: Eliquis 2.5mg BID or Xarelto 
10mg once daily for 30 days until patient is mobile

• Patients admitted to UNC for non-COVID reasons (but found to be 
infected with the SARS-CoV-2 virus): consider Eliquis 2.5mg BID or 
Xarelto 10mg once daily for up to 30 days - especially if they are: 

• >75 years old
• Hospital admission >2 days
• Were admitted to the ICU
• Cancer or previous VTE
• Obesity
• D-dimer > 2x the normal limit

https://clotconnect.wpcomstagi
ng.com/wp-
content/uploads/2020/04/link-
here-to-UNC-Algorithm-2.pdf
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Discharge Anticoagulation for Covid-19 
Positive Patients

● Xarelto (rivaroxaban) 10mg QD, with or without food 
• FDA approved for VTE prophylaxis in acutely ill hospitalized patients not at high risk for 

bleeding
• Avoid use if CrCl <15 ml/min
• Drug interactions

● Bevyxxa (betrixaban)* 160mg x1 followed by 80 mg QD
• FDA approved for VTE prophylaxis in acutely ill patients
• If CrCl 15-30 ml/min, 80mg x 1 followed by 40mg daily 
• Drug interactions
• Black Box Warning: Spinal/epidural hematomas

● Eliquis (apixaban) 2.5mg BID
• Only approved for VTE prophylaxis post knee/hip replacement and VTE risk reduction 

after 6 months of standard Eliquis treatment

* Bevyxxa not on LH formulary 

Do Not Copy or Distribute



Discharge Anticoagulation Considerations

• Bleed risk

• Duration of therapy 1,2,3,4 

• Not established in this population

• Cost $$$

• Xarelto and Eliquis have free 30-day coupons while Bevyxxa
does not

1. MAGELLAN
2. APEX
3. ADVANCE-2
4. ADVANCE-3
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Thank You

Expanded Access to Convalescent Plasma for 
the Treatment of Patients with COVID-19

Douglas Brust, MD, PhD and the Lee Health 
Research Team
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Gilead Sciences

 Consultant and Speaker’s Bureau for HIV division.
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 No other relationship with COVID-19 division.

 Not stock shareholder.

 No other financial interests.
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Convalescent Plasma Efficacy

Pertinent and recent example of published data supporting the use of 
convalescent plasma:

Disease: H1N1 Influenza 

Year: 2009 (We remember it well at Lee Health!!)

For severe disease: case fatality rate of 20% (n=20) with convalescent 
plasma and 54% (n=73) without plasma treatment**

** Hung et al. 2011. Convalescent plasma treatment reduced mortality in patients with severe 
pandemic influenza A (H1N1) 2009 virus infection. Clinical Infectious Diseases: 52:447
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Experience with Convalescent Plasma to Treat COVID-19

Initial report of treatment of 5 critically ill patients in China:

Extremely sparse information provided (e.g. only 5 patients, but exact 
ages not reported, only estimates: 70’s, 30’s etc.)

All patients with advanced, life-threatening disease (all had severe 
ARDS)

Multiple confounders including all patients receiving corticosteroids 
AND multiple other investigational agents (lopinavir/ritonavir, 
interferon alfa-1b, favipiravir, arbidol, and darunavir)

** Shen et al. 2020. Treatment of 5 Critically Ill Patients with COVID-19 with Convalescent 
Plasma. JAMA: E1



Reported Clinical Benefit 

Following plasma transfusion:

• Body temperature normalized within 3 days in 4 of 5 patients

• The SOFA score decreased

• PA02/FI02 increased within 12 days (range, 172-276 before and 284-366 after)

• SARS-CoV-2 viral loads decreased and became negative 12 days after transfusion

• SARS-CoV-2 specific ELISA and neutralizing antibody titers increased (range, 40-60 before and 80-320 on day 7)

• ARDS resolved in 4 patients at 12 days after transfusion

• 3 patients weaned from vent within 2 weeks

• Of the 5 patients, 3 have been discharged from the hospital (LOS: 53, 51, 55 days), and 2 are in stable condition at 

37 days after transfusion
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• There is no known safe and effective treatment for COVID-19 disease.

• Convalescent plasma is one of many agents being investigated to treat COVID-19.   

• Convalescent plasma has not been proven to be safe and effective to treat COVID-19.

• Lee Health has been named a participating site in the Mayo protocol evaluating treatment of 

COVID-19 with convalescent plasma.

Sponsor: Mayo Clinic

Principal Investigator, Michael Joyner, MD

Site Principal Investigator: Douglas Brust, MD PhD

Clinical Trials Research Team: Courtesy of Shipley Cardiothoracic Research

• This protocol has been approved by the Mayo IRB. 

• Our local IRB has agreed to defer to the Mayo IRB.

Expanded Access to Convalescent Plasma for the 

Treatment of Patients with COVID-19
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Two parts:

Donor: “Standard of Care” using FDA guidance

Recipient: “Per Protocol” under the Mayo IND

Opening:

Donor: Opened, Monday, 4/20/20

Recipient (Protocol): Thursday, 4/30/20

Initial Focus is On Donation:

And continued focus is on donation.

Expanded Access to Convalescent Plasma for the 

Treatment of Patients with COVID-19



"For internal Lee Health Use Only. Do Not Forward or Distribute"

o Clinical Trials are EXTREMELY regulated.  I cannot emphasize this enough

o Individual Lee Health providers/staff members, no matter how well-intended, must not discuss 

any aspects of the Donor Part or Recipient Part with patients

o Potential donors must SELF-IDENTIFY after seeing advertisements calling for patients who 

tested positive for SARS-COVID-19 and have recovered to donate blood. 

o The Donor Part is “Standard of Care” following FDA guidance and HIPAA regulations

o Donor is not part of the Mayo protocol per se, but clearly a supply of plasma is necessary to 

conduct the study.

o COVID-19 convalescent plasma is not an FDA approved drug: physicians cannot arrange for 

donations and perform transfusions of patients “off label” (i.e. outside of this clinical trial) 

without being at risk for serious consequences (loss of medical license, fines, and potential 

jail time).

Expanded Access to Convalescent Plasma for the 

Treatment of Patients with COVID-19
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• As soon as we 10 units of plasma, we will open the study (i.e. the Recipient Part): DONE!

• There is a lag time between potential donors calling and our having their plasma ready to transfuse

• Because of extremely limited plasma supplies (recall, must be ABO matched), participation for the trial will be 

limited to patients who are in the ED and are going to be admitted.

• As part of clinical care, ED patients with suspected COVID-19 will have a T&S drawn

• Once the SARS-CoV-2 test returns positive, and the decision is made to admit the patient, the physician will 

have the option of consulting the clinical trials team IF the patient meets the basic inclusion and exclusion 

criteria.

• Ordering a consult for convalescent plasma will be restricted to ER, pulmonary, ID, and ICU docs on patients in 

the ED

• Only a member of the clinical trials team will be discussing the study with the patient or the LAR

In most cases, this will be performed as a telehealth consult. 

• EPIC team will be describing consult ordering after my talk

Expanded Access to Convalescent Plasma for the 

Treatment of Patients with COVID-19
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• Sponsor: NIAID
• Trial Design: randomized, active remdesivir vs. placebo
• Population: 1063 hospitalized patients with advanced COVID-19 and 

lung involvement
• Primary Endpoint: time to recovery (metric often used in influenza 

trials). Defined as “being well enough for hospital discharge or returning 
to normal activity level”.

• Secondary Endpoint: Mortality
• Stopped early by DSMB on 4/27 because preliminary analysis remdesivir 

arm was better than placebo from the perspective of the primary 
endpoint.

Update on “Adaptive COVID-19 

Treatment Trial (ACTT)”
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• Patients who received remdesivir had a 31% faster time to recovery 

than those who received placebo (p<0.001)

• Median time to recovery was 11 days for patients treated with 

remdesivir compared with 15 days for those who received placebo

• Results also suggested a survival benefit, with a mortality rate of 

8.0% for the group receiving remdesivir versus 11.6% for the 

placebo group (p=0.059)

Update on “Adaptive COVID-19 

Treatment Trial (ACTT)”
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• This was a truly Herculean effort on a very long list of extremely 

helpful Lee Health staff members

• Recall, we were made a Mayo site on 4/3. Really no clinical trials 

infrastructure in place to perform this complex a trial at one acute 

care hospital, never mind all four.

• Acknowledgments would be longer than an Oscar acceptance 

speech, so I just have to say THANK YOU!

Expanded Access to Convalescent Plasma for the 
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All ordering is found in the Order Set section of the Manage Order screens
• Multiple synonyms are available to find the orders – Coronavirus, COVID19, etc.
• Select the Mayo Clinic COVID-19 Convalescent Plasma Research Protocol orders

COVID-19 Convalescent Plasma Order Process

© 2020 Epic Systems Corporation.  Used with permission.
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COVID-19 Convalescent Plasma Order Process – Cont’d

Eligibility criteria for the study 
displays at the top of the Order set

Type and Screen order will appear 
here if not already ordered for this 
encounter, otherwise the result or 
date/time of order will be shown

Complete and sign the Consult order and Type and Screen if presented – an active Type 
and screen is required on the encounter.  The consult order will trigger Dr. Brust or Cathy 
Murtagh-Schaffer, PA to evaluate the patient for the study. 

© 2020 Epic Systems Corporation.  Used with permission.

Do Not Copy or Distribute



Thank You


