Hypercoagulability in COVID-19:;
Is there an Antiphospholipid Syndrome?
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INTRODUCTION RESULTS

- Patients hospitalized for COVID-19 severe infection are more prone to heightened Demographics Medications Baseline Laboratory Measurements * Mean age was 5919 yrs; predominately African
inflammation and coagulation activation leading to thrombotic events. -2 — T T Total Group | LA/aPL | LA/aPL Total Group LA/aPL LA/aPL American with a high prevalence of hypertension,
- _ o _ Group | Negative | Positive (n=100) | Negative | Positive (n=100) Negative Positive obesity, autoimmune disease, hyperlipidemia, and
- Hypercoagulability and coagulation abnormalities in COVID-19 patients as detected by D- (n=100) | (n=56) | (n=44) (n=56) | (n=44) (n=56) (n=44) diabetes.
dimer, CRP, aPTT, fibrinogen levels, platelet-fibrin clot strength by thrombelastography, and Age yrs) | . : : I :
y ORF, ; g ’ P nor g _ y g P_ Y; ; Age (yrs) 59+19 5619 63+18 0.05 Antiviral, n (%) Platelet (x.1000/ mm3) 277+130 282+119 270+143 0.67 . Antiviral, antithrombotic, antibiotic, and steroid use
coagulation assays have been associated with increased severity and poor prognosis.*: 52(53.0) 32(57.1) 20 (45.4) 0.18 27(27.0)  16(28.6) 11(25.0)  0.69 36.3+ 6.2 37.2660  35.0+6.2 0.08
0.32 33(33.0) 20(35.7) 13(29.5)  0.52 11.6£ 2.3 121422 10923  0.01 were common.
* Lupus a_ntlcoagulant (LA) mterfer_es and prc_;l_or_lgs the clotting process, which Isa risk f:af:tor 65 (65.0) 32(49.3) 33(50.7) 4(40)  4(7.1)  0(0) 0.07 9.3+ 4.5 9.4+4.4 9.2+4.5 0.88 . Most widely used anticoagulant was Enoxaparin
for arterial/and venous thrombosis. LA positivity may be a chronic or a transient condition 22(22.0) 15(68.2) | 7(31.8) 10.0£10.1  10.4%10.8  9.6:9.3 0.72 _ .
in the setting of certain infections and medications.3 D ©(00) 6(66.7) 3(33.3) 55(55)  29(51.7) 26(59.1)  0.46 1.1+1.6 09206  1.5+23 0.11 « Mean Glucose, HGBA1C, D-Dimer, CRP, Ferritin,
' _ 3f ﬁ'loz) . 3§ (537+5i(2))1 314(35;3 084 NEETIN  28(28.0) 17(30.4) 11(25.0) 0.55 3.7+ 0.6 3.7+0.6 3.6+ 0.6 0.20 Procalcitonin, and LDH levels was above upper
. Antiphospholipid antibodies (aPLs) are produced as an autoimmune response to SEAS SSSRSS G4 ' 9(90)  3(54) 6(136) 016 16087 155291 167¢481 051 limits normal for the total group.
f - PR : L2 32(32.0) 17(304) 15(34.1)  0.70 7.242.1 7.242.5 7.3t1.6 0.86
hospholipi resent on cell membran nd ar | with incr d risk of ol S : : " e
phospholipids present on cell membranes and are associated with increase e FAREE TR I i Wi Ghy % - PatintsinLAGPL positie group were signficantl
rombosis. ~Diabetes mellits [P TR NI R RE 0.01 79(79.0) 45(80.4) 34(77.3)  0.71 54 +72 51463 58483 0.66 - Older
. . . - . . . . . R ' ' ' ' 73(73.0)  41(73.2) 32(72.3) 0.92 88+ 63 89+ 28 86+ 32 0.77
o 47 (47.0) 21 (37.5) 26(59.1 0.03 - : e :
Testing for LA is essential in patients with hypercoagulable states and antiphospholipid Oﬁr;sityp — E54.o; — §53.7; — 254.5; — 35(35.0) 16(28.6) 19(432)  0.13 55436 1.842.9 35449 0.04 Had_a higher |ncnd_ence of hypertenSIf)n_, _
syndromes. 25(25.0) 11(19.6) 14 (3L8) 0.30 29 (29.0) 15(26.8) 14 (31.8) 0.59 93+82 89+81 97+83 0.66 autoimmune dx, diabetes, and hyperlipidemia
. . - . o 19(190)  9(161) 10(227) 01 : : : . th insul -
» The existence of an antiphospholipid syndrome (APS) determined by results of LA/aPL 29(29.0) 19(339) 10(227) 035 == — Ferritining /) 0822804 s - More often treated with insulin, and P2Y12 inh.
. : . o : ) 26(26.0) 16(286) 10(22.7) 0.7 39(39.0) 21(37.5) 18(40.9) 073 1.244.0 0.742.1 19454 073 . . :
testing and their relation to measures of hypercoagulability and thrombotic events in 13(13.0) 6(10.7) 7 (15.9) — 4494335 4784386 4454263 0.39 - Had a higher D-Dimer and lower hemoglobin
COVID-19 patients remains controversial. 7(7.0)  5(89)  2(45) 0.36 DT 42(42.0) 17(30.4) 25(56.8)  0.008 14.743.3 14.6+2.2 14.9+4.3 0.73 levels
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« To determine if markers of APS are elevated in patients with COVID-19 and are % - >3 50 < j00] &
associated with hypercoagulability and in-hospital clinical events. 2 15 11 11 z 20 e
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METHODS 5 : W0, e i@ |} :
o O — ] % 10
total positive IgA IgM IgG 0 o < R
* This is a sub-analysis of the evaluation of hemostasis in hospitalized COVID-19 pts study Total Group AB2GP1 ACL 2PS LA <&

(TARGET-COVID study, NCT04493307).

* Hospitalized patients diagnosed with COVID-19 by RT-PCR assay (n=100) within 48 hours of
hospitalization between April and December 2020 were included.

| Negative, __________ Positive

- Ref. Range  LA/APA LA aB2GPI aCL aPS
(n=56) (n=2) (n=31) (n=21) (n=9) « COVID-19 patients had significantly lower FV, FXIl, PK activity

TEG compared to normal subjects which may be related to the use of

g . ‘ + + + t + i '
46:9.1min 73435 119467 69+29 74435 64417 anticoagulation therapy.
GG 43-83min 6.3+1.6  8.6153  6.2+2.5  6.4+2.8  5.9t16

BT¥38 15-32min 39.0+12.7 20.1:¥1.0 39.6+14.0 43.1:+14.8 46.8:13.0 |* There was no relation between factor activity levels, LA/aPL positivity,

WIAEEN 278-581mm  721+216  365+19 722+ 255 7864268 835236 hypercoagulability and In-hospital clinical events.
WA 52.68mm  67.745.2 61.6+5.4 68.0+5.6 68.2+6.7 68.7£5.1

0-2.2(%) 0.7+1.2 0.5+0.7 0.9+1.3 04205 0.7+1.6
zo.Smg/L,(l)EEU 1.8l 2.9 1.4:r_r 14 3.3+4.6 3.6t43 3.2+36 CO N C L U S I O N S

 Hypercoagulability was observed in 66% of the total group with the highest rates observed in aB2GP1+ and aPS+ pts.

LA/aPL positivity was observed in 44% of patients.

- Blood samples obtained in 100 pts at baseline and in a subset of patients at day 3 and 5. LA positive (n=2) patients were antibody positive for aCL

IgA aB2GP1 which is known to regulate the clotting
cascade and the clearance of inflammatory and

- Lupus Anticoagulant Testing (Precision BioLogic Inc. Dartmouth, Canada) prothrombotic cells was the most frequently observed
dilute Russell's Viper Venom Time (dRVVT) assay: LA screening (CRYOcheck LA Check™) aPL among the total study group.
and LA confirmatory (CRYOcheck LA Sure™) assays

« APS laboratory detection was based on the recommendations of ISTH methods:

- aPTT-based integrated LA assay: hexagonal-phased phospholipid (CRYOcheck Hex LA™),

- LA testing: Automated coagulometer (Stago’s STA-R Evolution®). LA positive: >44 sec, 1.19 * Frequency of hypercoagulability was significantly higher in aB2GP1 positive vs. negative pts.  Based on LA assay, aPL syndrome is infrequent in COVID-19

ratio and 26 sec for LA Check, dRVVT (LA-Check/LA Sure), and Hex LA tests, respectively. - Mean MA-FF, Functional Fibrinogen, and MA levels were elevated in both positive and negative LA/aPL patients with however there is a high prevalence of aPL antibodies that
LA positive by LA confirmatory test if its corresponding screening result was also positive. ’ ’ correlate with D-dimer with the greatest prevalence observed

no significant differences observed between the groups. for aB2GP1 (IgA).

- aPL antibody profiling (IgA,lgM,IgG) (Corgenix, Broomfield, CO, USA) against ap2GP1, - D-Dimer was significantly higher in LA/aPL positive versus negative patients ( p=0.04) _ _ _ _ o _
anticardiolipin (aCL), and anti-phosphotidyl serine (aPS) assays were performed by using ° Af't"p_hOSprEOt'dyl ietitlals antibody pOSItIYIty was associated
Corgenix REAADS ELISA kits assay and manufacturers suggestive interpretive ranges with higher in-hospital MACE and mortality.

In-Hospital Clinical Outcomes Between LA/aPL Positive and Negative Patients - These observations deserve further investigation.

* Hypercoagulability/Coagulation:

- Fastor Activity Levels (Factor-V, VIll XIl and Prekalikrein) (Precision BioLogic Ino). I T T R . |, hospital MAGE and Mortaliy
F Vi ined | ; o wi . S oot LAJAPA fotal LA aB2GPl acl aPs was observed in 26% and 14% of CONFLICT OF INTEREST
actor activity levels was determined in healthy donors and compared with COVID-19 patients. (n=56) (n=44) (n=2) (n=31) (n=21) (n=9) _
the total group, respectively.
SOFA Score 2.5£2.2 2.7+1.7 2.5¢0.7  24+¥14  29+18  3.4%19

- Wholle blood thro_mbogenlmty: TEG-E_S_S (Haemonetl_cs_Corp., Braintree, MS, USA) with citrated 1164165 1264103 70410 124105 135t104 156166 . Patients with positive aPS . Dr. Gurbs! reporis grants and parsonal foes from Bayer HealthGars LLG, Ofitopic Inc,
multichannel cartridge. Hypercoagulability = platelet-fibrin clot strength (MA=68mm). MACE (n, %) 15(26.8)  11(25.0)  1(50.0)  7(22.6) 5(23.8)  6(66.7) antibodies had the highest mean Amgen, Janssen, and US WorldMeds LLC; grants from Instrumentation Laboratory,
d : ] S 0.(0) Ao 3 (14.3) 3 (33.3) SOFA score, days in hospital and Haemonetics, Medicure Inc, Idorsia Pharmace_uticals_, a_n_d H?kar@ Dx; personal_ fees frqm
- D-Dimer, PT/PTT, and hsCRP (Pathology Lab, Sinai Hospital, Baltimore, MD, USA). ' ' ' ' ' significantly (p<0.05) higher UpToDate; Dr Gurbel is a relator and expert witness in litigation involving clopidogrel; in
2 (3.6) 1 (50.0) 1 (50) (0) 1(4.7) 0 (0) MACE and mortality rates than addition, Dr. Gurbel _has two patents, Detect_lon_ of _resteno_3|s risk in patients issued and
. Demographics, medical HX, medications, and in-hospital clinical outcome data were Pulmonary Embolism 3(5.4) 3(6.8) 0(0) 2 (6.5) 0(0) 1 (11.2) d Assessment of cardiac health and thrombotic risk in a patient

collected from electronic health records.

LA/APA negative; aCL, and « Dr. Tantry reports receiving honoraria from UptoDate and Aggredyne.
rtali 10 (17.8 4 (9.1 0(0 2 (6.5 2(9.5 4(44.4 . .
Mortality ( ) 5-1) (0) (6:3) (9.5 ( ) aB2GP1 positive patients.
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