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Characteristic No. of patients (%)

Indication for filter placement
VTE with contraindication to AC 586 (44.4)
VTE with peri-operative needs to stop AC 459 (34.7)
Progression VTE despite appropriate AC 204 (154)
72 (55)

Recurrent VTE despite appropriate AC*

Type of filter
Aegisy 1,169 (88.5)
OptEase 152 (11.5)
908 (68.7)

Filters retrieved”

Reason for non-retrieval of short-term filter
of VTE despite appropriate AC 272 (659)
Inability to maintain adequate AC, or complication of AC 88 (213)

Contraindications to AC still exists 53 (12.8)

AC, anticoagulation; VTE, venous thromboembolism.
‘During a single hospitalization, VTE recurred after treatment

"All filters were retrieved within the time specified by the manufacturer (14 ), and there was
n0 failure of retrieved due to complications; Patients with thrombosis in the flte, the fiter
was all retrieved safely after thrombus aspiration.
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Variable Training cohort, n (%) Validation cohort, n (%)

Retrieval group Non-retrieval P Retrieval group Non-retrieval
(n = 522) group (n =304) | value (n = 386) group (n = 109)
256 (49.0) 144 (47.4) 172 (44.6) 47 (43.0)
Female 266 (51.0) 160 (52.6) 214 (55.4) 62 (56.9)
Age,y 65 (56, 72) 73 (65, 80) 63 (52, 72) 70 (62, 80)
DVT clinical
Proximal DVT 112 (21.5) 58 (19.1) 58 (15.0) 22 (202)
Distal DVT 153 (29.3) 73 (240) 72 (18.7) 10 (92)
Both proximal and distal DVT 158 (30.3) 125 (41.1) 256 (66.3) 76 (69.7)
PE only” 99 (18.9) 48 (158) 0(0) 1(09)
Interventional therapy for DVT
123 (23.6) 30 (99) 216 (56.0) 17 (156)
399 (76.4) 274 (90.1) 170 (44.0) 92 (84.4)
148 (28.4) 99 (326) 179 (46.4) 48 (44.0)
374 (71.6) 205 (67.4) 207 (53.6) 61 (56.0)
Interventional therapy for PE
Yes 49 (33.1) 25(253) 80 (44.7) 27 (56.2)
No 99 (66.9) 74 (74.7) 99 (55.3) 21 (438)
Acute fracture®
Yes 177 (33.9) 50 (16.4) 116 (30.1) 21 (193)
No 345 (66.1) 254 (83.6) 270 (699) 88 (80.7)
Fracture site
Centrum 423 5 (10.0) 19 (164) 4 (19.0)
Femur 90 (50.8) 19 (38.0) 50 (43.1) 11 (524)
Long bones/joints of the extremities other 35 (198) 10 (200) 18 (155) 148)
than femur
Multiple fractures 48 (27.1) 16 (32.0) 29 (25.0) 5(238)
Active cancer
30 (5.7) 96 (31.6) 68 (17.6) 46 (422)
492 (94.3) 208 (68.4) 318 (824) 63 (57.8)
72 (138) 16 (53) 140 (36.3) 20 (183)
450 (86.2) 288 (94.7) 246 (63.7) 89 (81.7)
Acute cerebral hemorthage/
infarction
Yes 10 (1.9) 20 (6.6) 25 (6.5) 22(202)
No 512 (98.1) 284 (93.4) 361 (93.5) 87 (798)
History of long-term i
Yes 5 (10) 46 (15.1) 148 (38.3) 54 (495)
No 517 (99.0) 258 (84.9) 238 (61.7) 55 (50.5)
DVT in ICU patient
Yes 32 (61) 42(138) 33 (85) 24 (220)
No 490 (93.9) 262 (86.2) 353 (91.5) 85 (78.0)
Active/recent bleeding’
Yes 36 (6.9) 45 (148) | 26 (6.7) 15 (138)
No 486 (93.1) 259 (85.2) 360 (93.3) 94 (86.2)
e
Yes 6 (1.1 10 (33) 10 26) 8(73)
No 516 (98.9) 294 (96.7) 376 (97.4) 101 (92.7)
History of VTE"
Yes 2(0.4) 7(23) 11.28) 16 (147)
No 520 (99.6) 297 (97.7) 375 (97.2) 93 (853)
Interval of >14 d between filter <0.001 0.047
placement and patient discharge'
Yes 257 (49.2) 105 (34.5) 119 (308) 23 211)
No 265 (50.8) 199 (65.5) 267 (69.2) 86 (78.9)

DVT, deep vein thrombosis; ICU, intensive care unit; IVC, inferior vena cava; IVCS, iliac vein compression syndrome; PE, pulmonary embolism; VTE, venous thromboembolism.
*According to the location: Distal DVT refers to distal (or calf) DVT in the legs when it is found below the knee; Proximal DVT means a proximal (or iliofemoral) DVT in the legs above the
knee.

"PE only and contraindicated with anticoagulation,

“Occurred in the previous 2 weeks.

"Diagnosed via angiography before filter placement.

“Long-term bed rest for more than 3 months.

'VTE was detected while the patient is experiencing active/recurrent bleeding.

“Thrombosis extending from the iliac vein to the inferior renal segment of the IVC, thrombus aspiration therapy was performed after filter placement over the IVC thrombus.

"Oceurring 3 or more months prior to filter placement.

'14 days was the end of filter retrieval window, the interval between filter placement and patient discharge >14 days, which meant that the patient completed fiter placement and retrieval within
o hoepitaltession.
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Variable
Age,y

OR (95% CI)
1.071 (1.052-1.090)

P value
<0001

DVT

0.020

Proximal DVT

1.148 (0.663-1.986)

0.623

Both proximal and distal DVT 1763 (1.081-2.874) 0023

Only PE 0.799 (0.453-1.410) 0.439
Interventional therapy for DVT (yes/no) 0353 (0.202-0619) <0.001
Acute fracture (yes/no) 0.461 (0.280-0.758) 0.002
Active cancer (yes/no) 12112 (7.169-20.461) <0.001
History of long-term i (yes/no) 35.962 (12.503-103.441) <0.001
DVT in ICU patient (yes/no) 3.807 (1.642-8.825) 0.002
Activelrecent bleeding (yes/no) 4879 (2.202-10812) <0.001
IVC thrombosis (yes/no) 13.116 (3.215-53.507) <0.001
History of VTE (yes/no) 12534 (2.013-78.030) 0.007
Interval of >14 d between filter placement and patient discharge (yes/no) 0.435 (0.286-0.660) <0.001

CI, confidence interval; DVT, deep vein thrombosis; ICU, intensive care unit; IVC, inferior vena cava; OR, odds ratio; PE, pulmonary embolism; VTE, venous thromboembolism.
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Management of VITT

Urgent administration of high dose IVIG 1 gram/kg daily for two days. IVIG contains immunoglobulin G of all subclasses derived from
pooled human plasma, and has been used in the management of COVID-19. In high doses, IVIG can compeitively inhibit the binding
of VITT antibodies with the platelet FeyRIIA, thereby inhibiting platelet activation and tion. Case series have that

References
Greinacher A et al, (4).
Schultz NH et al., (7)
Aetal, (77)

IVIG improves platelet count and recovery in VITT by inhibition of serum-induced platelet activation.

Rizk JG et al, (78)

Evaluation for HIT/VITT should be performed before administering IVIG to prevent false-negative test results due to potential
interference of IVIG with ELISA and platelet activation assays.
Given its close resemblance to HIT, the use of heparin may be harmful, and non-heparin anticoagulants should be considered such
as: direct thrombin inhibitors: Argatroban or bivalirudin, direct oral anti-Xa inhibitors without heparin bridge: Edoxaban, apixaban,
dabigatran or rivaroxaban, low molecular weight heparinoid devoid of heparin: Danaparoid, and selective factor Xa inhibitor:
Fondaparinux.
Restricting catheter-directed fibrinolysis to experienced centers and patients whose condition deteriorates despite intensive coagulation.
Systematic xeviews have shown tha forinolyti treatment is associated with intracranial and extracranial major bleeding complications.
“Thus, fibrinolytic therapy should only be considered in patients with extensive CVST whose condition worsens

Saposnik G et al., (79) Canhao P
etal, (80)

Other treatment recommendations for VITT
Hematology specialist consultation must be sought as early as possible.
IVIG and non-heparin-based anticoagulation should be initiated if there is a high suspicion for the diagnosis of VITT and PF4-
ELISA results are pending.
Platelet transfusions should be avoided and should be considered only if dlinically indicated and at the advice of a hematologist.
Fibrinogen must be corrected with fibrinogen concentrate or cryoprecipitate to maintain a fibrinogen level of >1.5 g/L.
Al forms of heparin that include heparin-based flushes must be avoided until VITT is ruled out.
Patients should be transferred to a tertiary care center once the diagnosis of VITT is confirmed.
Both the BSH and ASH recommend continuing systemic anticoagulation for a minimum of three months in patients with
documented thrombosis.
Steroids can inhibit the synthesis of new autoantibodies, thereby interrupting platelet activation and thrombosis. More recently,
systemic steroids have been used in combination with IVIG for the management of VITT. Of the 5 individuals with VITT in the
study by Schultz et al,, 4 were treated with concomitant methylprednisolone (1 mg/kg/d) and IVIG. Three patients had documented
CVST and 2 of these patients died. George et al,, reported successful treatment for a patient with VITT and CVST using steroids,
IVIG, and bivalirudin.
Antiplatelet therapies may be warranted while therapeutic intervention targeting the cytokine storm in severe COVID-19 is gaining
increasing attention, the use of antiplatelet therapy also warrants further study in treating COVID-19 patients to improve patient
outcome. Aspirin administration has been associated with a reduced risk of mechanical ventilation, intensive care unit admission, and
in-hospital mortality in 412 hospitalized COVID-19 patients.

Schultz NH et al, (7) Manne BK
etal, (30)

George G et al., (81) Mehta P et al,,
(82)

Chow JH et al,, (83)
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Risk factors Cut-off value® Sensitivity Specificity AUC 95% Cl SE P Value
Age(years) 50 8113% 64.80% 0788 0.730-0.839 0036 <0001
ASIA score - 47.17% 86.59% 0.669 0.604-0.729 0037 <0001
Surgery time(min) 135 6981% 68.16% 0750 0.690-0.805 0037 <0001
‘Time from injury to surgery(days) 5 71.70% 60.89% 0720 0657-0.777 0038 <0001
Blood loss(ml) 330 86.79% 49.72% 0740 0678-0.795 0.037 <0.001

ASIA, American Spinal Injury Association.
Sy ciib-cill okl al scomi s detacnrisnd by the Voo e:
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Manufacturer
Vaccine efficacy

Oxford/AstraZeneca
63%

Johnson & Johnson/Janssen
67%

VITT Incidence, as of Q1 2022

1/64,000-1/125,000

1/310,000-1/200,000

VITT mortality rate, as of Q1 2022

18%

15%

Total number of vaccines
administered in the USA or EU (in
millions)

67

37

Suspension

In late February 2021, reports of thrombosis with
thrombocytopenia occurring after vaccination led to the

temporary suspension of its use in multiple European countries.

By 10 March 2021, 30 cases of thromboembolic events in
response to five million vaccinations were reported by the
European Medicines Agency.

= The US. Food and Drug Administration (FDA) and Centers
for Disease Control and Prevention (CDC) suggested pausing
tion of Johnson & in April 2021
due to six reports of TTS after 68 million doses were
administered.
In December 2021, the CDC recommended against the use of
the vaccine.
In May 2022, the FDA officially limited the authorized use of
Johnson & Johnson/Janssen to adults for whom other
authorized COVID-19 vaccines were not accessible or clinically
appropriate, or for adults who declined other authorized
COVID-19 vaccine options.
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Most common complications
associated with VITT
Aortic graft thrombosis.

References

Giacomelli E et al,, (34)

Catheter-associated upper-limb DVT.

Bozzani A et al, (35)

Cerebral venous sinus thrombosis

(CVST), splanchnic vein thrombosis,
pulmonary embolism, deep vein
thrombosis, arterial thrombosis,
ophthalmic vein thrombosis,
intraparenchymal brain hemorrhage,

ischemic stroke, and DIC.

Greinacher A et al, (4) Perry R] etal,
(36) de Barry O et al, (37) Hughes C
et al,, (38) Hemasian H et al, (39)

Klein DE et al, (40) Bayas et al, (41)

Other forms of thrombosis, especially
venous thromboembolism, abdominal
vein clots, and arterial clots.

Rizk JG et al,, (42)

VST, estimated to occur at a rate of 1 per
100 000 vaceine recipients with the Astra-
Zeneca vaccine and 1 per 1000000 with
the Janssen/Johnson & Johnson vaccine.
In the US, all patients who received the
Janssen/Johnson & Johnson vaccine and
developed CVST with VITT were female.

Ropper AH & Klein JP. (43)
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Abnormal laboratory and

radiologic abnormalities

occurring in VITT

= The development of thrombosis at
uncommon sites includes CSVT/
splanchnic venous thrombosis. It is
unclear why this immune-mediated
thrombosis manifests mainly in the
cerebral vessels and splanchnic
circulation.

Presence of VITT autoantibodies,
although VITT patients have not
received heparin and it is likely that an
unidentified polyanion in the adenoviral
vaceines or expressed by the infected
cells by the vaccine is binding to PF4. In
‘patients with suspected or confirmed

VITT, rapid initiation of treatment
similar to that of severe HIT is hence
recommended.

Mild to severe thrombocytopenia.
However, a normal platelet count does
not exclude the possibility of VITT in its
early stages.

Positive antibodies against PF4
identified by enzyme-linked
immunosorbent assay (ELISA) assay.
Serologic studies do not show antigen
cross-reactivity between anti-SARS-
CoV-2 and anti-PF4 antibodies,
signifying that anti-PF4 antibodies are
unlikely a byproduct of anti-SARS-CoV-
2 immunity. Demonstration of
circulating anti-PF4 antibodies in
conjunction with thrombocytopenia
and thrombosis suggests that VITT is a
clinical variant of HIT.

References

Greinacher A et al., (4) Sadoff et al.,
(44) Schultz NH et al, (7) See Tet al.,
(8) Oldenburg J et al, (45) Scully M
etal, (46)






OPS/images/fcvm-11-1458941/fcvm-11-1458941-g001.jpg
— Age

~—— Surgery tine

~— Blood loss.

— ASIA score

~ Time from injury to surgery
— Reference ne






OPS/images/fcvm-11-1458941/fcvm-11-1458941-t001.jpg
Preoperative thrombosis

Proximal thrombus

Cases(n) Postoperative thrombosis

roximal thrombus Distal thrombus Mixed thrombus No thrombus

Distal thrombus

Mixed thrombus.

No thrombus

Total






OPS/images/fcvm-11-1458941/fcvm-11-1458941-t002.jpg
Variables DVT exacerbation or new DVT Group Non-DVT exacerbation Group P Value
9)

(n = 53) (n =17
Age(years) 57941138 4407 £13.10
Gender(male/female) 38/15 137142 0472
BMI(kg/m’) 2412196 2380214 0325
= =
12/53 (22.64%) 54/179 (30.17%) 0286
Diabetes(%) 7153 (13.21%) 27/179 (15.08%) 0734
Coronary heart disease(%) 2153 (3.77%) 11/179 (6.15%) 0510
Causes
Traffic accident 22 (41.51%) 60 (33.52%) 0612
Fall at ground level 4 (7.55%) 10 (5.58%)
Injury caused by heavy object 5 (9.43%) 17 (9.50%)
High fall 22 (41.51%) 92 (51.40%)
ASIA score
AB 25 (47.17%) 24 (13.41%) <0001
<D 28 (52.83%) 155 (86.59)
Surgery time(min) 163.74+47.23 12497 £32.15 <0.001
Blood loss(ml) 680 (400) 424 (300) <0.001
Liquid 2,269.81 = 396.06 2,167.04 510.76 0179
Blood i 23130 50129 0033
Surgical procedures
Anterior surgery 41 (77.36%) 138 (77.09%) 0968
Posterior surgery 12 (22.64%) 41 (22.91%)
Time from injury to surgery(days) 7.62+2.93 551268 <0001
D-dimer(mg/L) 2,60 (201) 1.88 (1.67) 0011
FIB(g/L) 3.58 (1.29) 343 (123) 0357
TT(s) 1431 (2.05) 1461 (220) 0662
APTT(s) 2949 (5.35) 2917 (4.90) 0537
PI(s) 1225 (1.50) 1193 (150) 0226

BMI, body mass index; DVT, deep vein thrombosis; ASIA, American Spinal Injury Association; FIB, fibrinogen; PT, prothrombin time; TT, thrombin time; APTT, activated partia
thromboplastin time.
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ICU admissions between 2008-2019
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‘_.‘ Repeated ICU stay excluded (n = 1735)

Patients with ICU stay < 24 hours
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Patients with missing data on blood
urea nitrogen or Creatinine excluded

(n=8)

Final cohorts
(n=2560)

l

l

Patients survived in
hospital
(n=2187)

Patients died in
hospital
(n=1373)
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Characteristics Total (n=2,560) Survival (n=2,187) Death (n=373) p-value

Age, year 645 (53-75.5) 64 (52-74.5) 69 (60-79) <0001
Gender, male 1420 (55.5%) 1226 (56.1) 194 (52) 0146
car 6(4-8) 5(3-7) 7 (6-10) <0.001
SAPS 11 Score 36 (27-46) 34 (25-43) 49 (38-61) <0.001
Laboratory tests <0001

‘Hemoglobin, g/dl 107 (92-12.4) 108 (9.4-125) 10 (8.6-11.6) <0.001
WBC, 109/ 112 (83-15.1) 111 (82-14.6) 127 (87-18.4) <0001
RBC, 109/L 36 (31-42) 36 (32-42) 34 (29-39) <0001
Platelets, 109/, 192 (133-264) 1945 (137-264.5) 170 (100.3-261.7) <0001
Glucose, mg/dl 129 (109-160.5) 1275 (108.5-159) 1375 (1115-1725) <0.001
MCHC, g/dl 331 (32.1-34.1) 331 (322-342) 327 (31.6-33.7) <0001
RDW, % 1438 (137-16.5) 146 (136-162) 16 (14.6-17.8) <0001
Hematocrit, % 322 (28-37) 325 (283-372) 308 (266-35.1) <0.001
BUN, mg/dl 19 (13-30) 18 (125-28) 28 (18-43) <0.001
Creatinine, ng/dl 1(0.7-14) 0.9 (07-13) 12 (08-2) 0040
BUN/Cr ratio 19.1 (14.3-26.1) 187 (14.1-25.1) 22 (155-30.8) <0.001
Bicarbonate, mEq/L 23 (20-255) 23 (205-25.5) 215 (18-24) <0001
Coagulation tests <0001
INR 13 (12-15) 13 (12-15) 14(12-19) <0.001
T 144 (129-16.8) 143 (128-164) 158 (136-203) <0.001
PIT 344 (288-59) 356 (285-57.7) 411 (302-674) <0001
o =
Hypertension 1,014 (39.6) 881 (403) 133 (35.7) 0091
Diabetes 623 (243) 514 (235) 109 (292) 0017
Congestive heart failure 593 (23.2) 482 (22) 111 29.8) 0001
Coronary artery disease 464 (18.1) 383 (17.5) 81217) 0051
Renal disease 385 (15) 304 (139) 81 21.7) <0.001
Severe liver disease 246 (9.6) 184 (8.4) 62 (166) <0001
Obesity 334 (13) 299 (13.7) 35 (94) 0023
Malignant cancer 586 (22.9) 445 (203) 141 (378) 0000
Cerebrovascular disease 392 (15.3) 325 (149) 67 (18) 0124
copp 649 (25.4) 544 (249) 105 (282) 0179
Monitoring parameters
Heart rate, Bpm 89 (78-102) 89 (77-101) 93 (81-104) <0001
MAP, mmHg 78 (71-86) 78 (72-87) 75 (68-82) <0.001
RR, breaths/minutes 19 (17-23) 19 (17-22) 21 (18-24) <0.001
5p02,% 97 (95-98) 97 (96-98) 97 (95-98) 0005
Intervention
Mechanical ventilation 991 (38.5) 804 (36.8) 187 (50.1) <0001
Diuretic use 382 (14.9) 305 (139) 77 (206) 0001
RRT 205 (8) 131 (6) 74 (19.8) <0001
Outcomes
LOS hospital, day 122 (69-20.9) 12.4 (7-209) 118 (53-205) 0018
10S ICU, day 32(19-69) 3(19-63) 47 (24-10.) 0.000

Values are expressed as the median (Interquartile range) or n (). CCI, Charlson Comorbidity Index; SAPS, the simplified acute physiology score; WBC, white blood cels:

RBC, red blood cell; MCHC, RDW, red blood cell distribution width; BUN, blood urea nitrogen: INR, International normalized

ratio; PT, time; PTT, partial time; RRT, renal therapy; MAP, mean arterial pressure; RR, respiratory rate; LOS, length of stay; ICU,

N A
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Variable Total Groupe Statistic | P

=61
t ) <30 year | >30 year

(n=28) | (n=33)

Severe PTS, 1 (%) 8(2857) | 41212

‘Thrombosis 11 (1 ) 8 (2857) 3(9.09) 889
Te n (%)
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Variables

OR (95% CI)
095 (0.86-1.04)

aOR (95% CI)
0.97 (0.88-1.07)

312 (0.75-12.95)

312 (0.75-12.95)

therapy alone

1.02 (0.10-10.08)

024 (0.02-3.66)

Iliac vein stenosis or occlusion

0.58 (0.15-229)

051 (0.09-295)

Inferior vena cava thrombosis

4.74 (1.14-19.74)

522 (1.16-23.56)
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Variables

OR (95% ClI)
093 (085-1.02)

aOR (95% Cl)
097 (0.87-1.08)

aP

11.74 (1.40-98.74)

11.74 (1.40-98.74)

Inferior vena cava thrombosis

17.78 (2.10-150.38)

2234 (235-211.99)

Iliac vein stenosis or occlusion

049 (0.12-2.00)

033 (0.04-252)

Anticoagulant therapy alone

1.15 (0.12-11.42)

0.14 (0.01-2.40)
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Variable

White blood cell, 10° L, Mean = SD

Total (n=61)

825+193

Groupe Statistic

<30 year (n=28)
859195

>30 year (n=33)
7.96 £ 1.90

Erythrocyte, 10'? L, mean + SD

Hemoglobin, g/L, mean = SD

432059
13423+ 1855

429067
138.82 = 19.03

435053
13033+ 17.48

Fibrinogen, g/L, Mean + SD

454214

419+136

484262

D2 polymersug/ml, mean = SD

677 +5.66

690578

666 +5.66

Protein C deficiency, n (%)

2 (328)

2(7.14)

0 (0.00)

Protein S deficiency, (%)

1 (1.64)

1(357)

0 (0.00)
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Variable

Classification, n (%)

Total (n=61)

Group

<30 year (n=28)

year (n=33)

Statistic

Central

21 (3443)

9 (32.14)

12 (36.36)

Mixed

37 (60.66)

18 (64.29)

19 (57.58)

Inferior vena cava thrombosis, n (%)

28 (459)

17 (60.71)

11 (33.33)

Anticoagulant therapy alone, n (%)

5(82)

5 (17.86)

0 (0.00)

Angiojet, n (%)

37 (60.66)

17 (60.71)

20 (60.61)

Catheter directed thrombolysis, # (%)

23 (37.7)

8 (28.57)

15 (45.45)

Balloon, n (%)

34 (55.74)

15 (53.57)

19 (57.58)

Stent, n, (%)

20 (32.79)

9 (32.14)

11 (33.33)

Tliac vein stenosis or occlusion, # (%)

46 (75.41)

16 (57.14)

30 (90.91)

Thrombus resolution, n (%)

31 (50.82)

16 (57.14)

15 (45.45)

Elastic stockings, 7 (%)

61 (100)

28 (100)

33 (100)






OPS/images/back-cover.jpg
Frontiers in
Cardiovascular Medicine

Innovations and improvements in cardiovascular
treatment and practice

Focuses on research that challenges the status
quo of cardiovascular care, or facilitates the
translation of advances into new therapies and
diagnostic tools.

Discover the latest
Research Topics

Cardiovascular Medicine

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausonne, Switzerand
fontersinorg

Contactus

+41(00215101700
fontersin ro/about/contact






OPS/images/fcvm-11-1458941/crossmark.jpg
(®) Check for updates.





OPS/images/fcvm-11-1400915/fcvm-11-1400915-t005.jpg
Subgroup OR (95% Cl) P for interaction
High BCR >26.84

Gender 0282
Male 1420 | 2371 (1703-3301)
Female 1140 | 1830 (1309-2.559)

Age 0042
<65 1280 | 2722 (1853-3998)
265 1280 | 1639 (1215-2210)

Hypertension 0359
Yes 1014 | 2432 (1656-3571)
No 1546 | 1937 (1.438-2.609)

Diabetes 0.004
Yes 623 | 1173 (0.728-1889)
No 1937 | 2601 (1979-3419)

Congestive heart failure 0.096
Yes 593 | 1510 (0976-2335)
No 1,967 | 2340 (1.769-3.095)

Coronary artery disease 0.084
Yes 464 | 3067 (1.868-5.038)
No 2,096 | 1.863 (1.422-2.440)

Renal disease 0251
Yes 385 | 1595 (0.877-2900)
No 2175 | 2327 (1.796-3015)

Severe liver disease 0.002
Yes 246 | 0849 (0.457-1577)
No 2314 | 2374 (1.839-3063)

Obesity 0363
Yes 334 | 1470 (0.653-3307)
No 2226 | 2162 (1690-2768)

Malignant cancer 0.650
Yes 586 | 1857 (1.245-2770)
No 1974 | 2.083 (1550-2.801)

Cerebrovascular disease 0.180
Yes 392 | 3055 (1.717-5.434)
No 1,862 | 1978 (1527-2561)

coPD 0.066
Yes 649 1471 (0.939-2.306)
No 1911 | 2.403 (1823-3.168)

The reference group was Low BCR group; BCR, Blood urea nitrogen to creatinine

ratio: VTE. venous thromboembolism.
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Characteristics Deep vein thrombosis Pulmonary embolism

Survival (n=1,366) Death (n=231) Survival (1=821) | Death (n=142) P value

Age, year 63 (53-74) 70 (60-80) 64 (51-75) 69 (60-78)
Gender, male 822 (60.2%) 132 (57.1%) 0385 404 (49.2) 62 (43.7) 0222
ca 5(7) 8(6-10) <0.001 5(-7) 7 (5-10) <0001
SAPS 11 Score 35 (26-43) 48 (38-61) <0.001 32 (24-42) 50 (38-61) <0001
Laboratory tests
‘Hemoglobin, g/dl 107 (9.4-12.5) 101 (8.8-113) <0.001 109 (93-125) 9.8 (85-11.9) 0.001
WEC, 10°/L. 11 (79-14.6) 122 (8.2-183) 0.007 112 (86-145) 139 (9.5-18.9) <0.001
RBC, 109/L 36 (3.1-41) 33 (29-38) <0.001 37 (32-43) 3.4 (29-41) <0001
Platelets, 109/L 185.1 (129.5-252) 161 (933-248) 0.001 2112 (1525-279) 1928 (110-273.7) 0022
Glucose, mgdl 1283 (1085-159.5) 1375 (1115-167.3) 0041 1265 (1085-158) 1378 (113-192) <0001
MCHC, g/dl 334 (324-344) 329 (31.8-34) <0001 327 (318-33.7) 323 (314-333) 0.001
RDW, % 146 (13.6-1622) 165 (14.8-18.4) <0.001 14.6 (13.5-16.2) 15.6 (14.4-17.4) <0.001
‘Hematocrit, % 32.1 (28.1-369) 303 (26.5-34.6) <0001 33.2 (28.7-37.8) 311 (269-36.6) 0007
BUN, mg/dl 18.5 (13-30) 30 (18.5-46.5) <0.001 17 (12.5-25.5) 24 (15-37) <0.001
Creatinine, ng/dl 1(08-1.4) 13 (09-22) <0001 09 (07-12) L1 (08-17) <0001
BUN/Cr ratio 185 (14-25.4) 222 (149-319) <0.001 19 (143-25) 211 (156-298) 0002
Bicarbonate, mEq/L 23 (205-25.5) 215 (18-24) <0001 23 (205-255) 215 (18-245) <0001
Coagulation tests
INR 13 (1.2-15) 15(13-2) <0.001 13 (12-15) 14 (12-1.7) <0.001
PT 14.4 (12.8-16.6) 16.4 (14-21.7) <0.001 14.1 (12.8-16) 15.1 (13.3-17.8) <0.001
PIT 339 (282-492) 411 (316-59.1) <0001 42.4 (29.1-76.6) 418 (297-878) 0395
= =
Hypertension 563 (41.2%) 74 (32%) 0.008 318 (38.7) 59 (415) 0526
Diabetes 341 (250) 68 (29.4) 0.150 173 211) 41 (289) 0039
Congestive heart failure 285 (20.9) 62 (26.8) 0042 197 (24.0) 49 (345) 0008
Coronary artery disease 278 (204) 48 (208) 0381 105 (128) 33 (232) 0.001
Renal disease 207 (152) 55 (23.8) 0.001 97 (11.8) 26 (18.3) 0032
Severe liver disease 168 (123) 57 (24.7) <0.001 16 (1.9) 5(3.5) 0236
Obesity 150 (11) 16 (69) 0.062 149 (18.1) 19 (13.4) 0.167
Malignant cancer 264 193) %0 (39) <0.001 181 (220) 510359 <0001
Cerebrovaseular disease 222 (163) 35 (15.2) 0674 103 (125) 32 (225) 0002
corp 318 233) 60 (26.0) 0373 26 (27.5) 45 (31.7) 0308
Monitoring Parameters
Heart rate, Bpm 87 (76-100) 92 (82-104) <0001 92 (79-103) 95 (80-106) 0.163
MAP, mmHg 78 (71-86) 73 (68-81) <0.001 80 (73-89) 75 (69-83) <0.001
RR, breaths/minutes 19 (17-22) 21 (17-24) <0.001 20 (18-23) 22 (19-25) 0.003
SpO2% 97 (96-99) 97 (95-99) 0010 97 (95-98) 9 (95-98) 0266
Intervention
Mechanical ventilation 554 (406) 109 (47.2) 0059 250 (30.5) 78 (54.9) <0001
Diuretic use 187 (137) 42 (182) 0072 118 (14.4) 35 (246) 0002
RRT 99 (7.2) 52 (22.5) <0001 32 (3.9) 22 (155) <0.001
‘Outcomes
LOS hospital, day 127 (7.3-212) 135 (6.7-23.5) 0.687 11.9 (6.8-20.5) 83 (3.7-17) <0.001
LOS ICU, day 31(1.9-64) 5 (25-10.6) <0.001 3(1.9-62) 4.2 (23-8.9) 0.001
BCR category 1
High BCR > 26.84 289 (212) 85 (36.8) <0.001 171 (208) 19 (345) <0001

OR, odds ratio; CCI, Charlson Comorbidity Index; SAPS, the simplified acute physiology score; WBC, white blood cells; RBC, red blood cell; MCHC, mean corpuscular
hemoglobin concentration; RDW, red blood cell distribution width; BUN, blood urea nitrogen; INR, international normalized ratio; PT, prothrombin time; PTT, partial
trormboplistin tine: RRT. rensl replscament thersoy: MAR. imsen artevial pressuns BR. resoiratory rale: LOS. lenath of stay: ICLL inkerisive cars it
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Characteristics Total Low BCR < High BCR
(n=2560 2684 2684
( 66) (n=594
Age, year 645 (53-755) | 63 (51-74) 69 (58-78)
Gender, male 1,420 (55.5%) | 1,440 (55.5) 221 (512)
cct 6 (4-8) 5(3-8) 6(5-8)
SAPS 11 Score 36 (27-46) 33 (25-44) 40 (33-50)
Laboratory tests

10.7 (92-12.4) .8 (9.4-12. 10.1 (8.8-11.7)
112 (83-151) | 111 8. 116 (8.2-16.3)
36 (3.1-42) 7 (3.2-4. 34 (3.0-39)
Platelets, 1091 | 192 (133-264)

(1390-263.3) | (114.2-265.8)
Glucose, mg/dl 129 1290 1290

(109-1605) | (109.0-1600) | (110.0-165.0)
332 (322-342) | 329 (318-339)

MCHC, gidl

331
(321-34.1)
RDW, % 148 146 (135-162) | 156 (143-17.6)
(137-165)
Hematocrit, % | 322 (28-37) | 327 (28.3-37.4) | 306 (27.1-35.7)
Bicarbonate, 23(20-255) | 23.0 (20.0-250) | 23.0 (200-26.0)
mEq/L

Coagulation tests
INR 13 (12-15) 13 (1.2-15) 14 (1.2-17)
143 (128-165) | 149 (132-17.8)

144
(129-168)
344 (288-59) | 37 (28.9-602) | 345 (282-559)

Hypertension 1014 (39.6) 778 (39.6) 236 (39.7)

Diabetes 623 (24.3) 478 (24.3) 145 (24.4)

Congestive heart | 593 (23.2) 422 (215) 171 (28.8)

failure

Coronary artery | 464 (18.1) 336 (17.1) 128 (215)

disease

Renal disease 385 (15) 317 (16.1) 68 (114)

Severe liver 246 (9.6) 164 (8.3) 82(138)

isease

Obesity 334 (13) 268 (136) 66 (11.1)

Malignant 586 (22.9) 417 (212) 169 (28.5)

cancer

Cerebrovascular | 392 (15.3) 314 (16) 78 (13.1)

disease

COPD 649 (25.4) 476 (24.2) 173 (29.1)
Monitoring
‘parameters

Heart rate, Bpm | 89 (78-102) | 89 (77-101) | 91(78-103) | 0084

MAP, mmHg 78 (71-86) 79 (72-87) 76 (69-82) | <0.001

RR, breaths/ 19 (17-23) 19 (17-22) 2007-23) | 0015

minutes

5p02,% 97 (95-98) 97 (96-98) 97(95-98) | 0.159
Intervention

Mechanical 991 (38.5) 757 (38.5) 234(394) | 0697

ventilation

Diuretic use 382 (149) 273 (139) 109 (184) | 0007

RRT 205 (8) 175 (89) 30 5.1) 0.002
Outcomes

Length of 122(69-209) | 124 (7-209) | 118 (53-205) | 0.018

hospital stay, days

Length of ICU | 32(19-69) | 3(19-63) | 47 (24-101) | <0001
stay, days
In-hospital 373 (146) 239 (122) 134 (226) | <0001
mortality, n (%)

Values are expressed as the median (Interquartile range) or n (%). CCI, Chartsor
Comorbidity Index: SAPS, the simplified acute physiology score; WBC, white
blood cells; RBC, red blood cel; MCHC, mean corpuscular hemoglobir
concentration; RDW, red blood cell distribution width; BUN, blood urez
nitrogen; INR, international normalized ratio; PT, prothrombin time; PTT, partia
thromboplastin time; RRT, renal replacement therapy: MAP, mean  arteria
Bressire: AR resniatony tater LOS. lnoth of stay: ICLL intensive ciirs (it
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Variable

OR (95% CI)

P value

Age, year 1.025 (1.018-1.033)

Gender, male 0.850 (0.682-1059)
ccr 1.229 (1.187-1.272) <0.001
SAPS I Score 1.064 (1.056-1.072) <0.001
Hemoglobin, g/d! 0.849 (0.804-0.897) <0.001
WBC, 109/L 1.014 (1.005-1.022) 0.001
RBC, 109/L 0.629 (0.537-0737) <0.001
Platelets, 109/L 0.999 (0.998-1.000) 0014
Glucose, mg/dl 1.004 (1.003-1.006) <0.001
0.822 (0.768-0.880) <0.001
1.195 (1.149-1.242) <0.001
Hematocrit, % 0.958 (0.941-0976) <0.001
Bicarbonate, mEq/L 0.899 (0.875-0924) 0.056
INR 1.495 (1.312-1.702) <0.001
T 1.041 (1.028-1.054) <0.001
PIT 1.007 (1.003-1.011) <0.001
Hypertension 0.822 (0.654-1032) 0092
Diabetes 1344 (1053-1.715) 0018
Congestive heart failure 1.499 (1.174-1.913) 0.001
Coronary artery disease 1307 (0.998-1.711) 0052
Renal disease 1.718 (1.306-2.261) <0.001
Severe liver disease 2,170 (1.589-2.964) <0.001
Obesity 0.654 (0.452-0945) 0024
Malignant cancer 2.379 (1.883-3.006) <0.001
Cerebrovascular disease 1.254 (0.939-1.676) 0.125
COPD 1.183 (0.926-1.513) 0.179
Heart rate, Bpm 1.012 (1.005-1.019) <0.001
MAP, mmHg 0.959 (0.948-0970) <0.001
RR, 1.060 (1.034-1.087) <0.001
$p02.% 0.914 (0.876-0954) <0.001
‘Mechanical ventilation 1.729 (1.387-2.157) <0.001
Diuretic use 1,605 (1.215-2.120) 0.001
RRT 3.884 (2.850-5.295) <0.001
Length of hospital stay, days 1.004 (0.998-1.009) 0216
Length of ICU stay, days 1.029 (1.018-1.040) <0.001

VTE; venous thromboembolism; OR, odds ration; CCI, Charlson Comorbidity
Index; SAPS, the simplified acute physiology score; WBC, white blood cells; RBC.,
red blood cell; MCHC, mean corpuscular hemoglobin concentration; RDW, red
blood cell distribution width; BUN, blood urea nitrogen; INR, intermational

normalized ratio; PT, time; PTT, partial time; RRT.
renal replacement therapy; MAP, mean arterial pressure; RR, respiratory rate;
LOS. Inrigth of stay: 1CLL. inbermive care L5t
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Characteristic Crude model Model | Model Il Model il

OR (95% Cl) p-value OR (95% Cl) p-value OR (95% Cl) p-value OR (95% Cl) p-value

1.029 (1.020-1.038) 1.024 (1.014-1.033) <0.001 1.032 (1.023-1.042) 1.016 (1.006-1.026)
Low BCR 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)
High BCR 2105 (1.664-2.663) <0.001 1.874 (1.475-2381) <0.001 2091 (1.626-2.688) <0.001 1.420 (1.086-1.857) 0010

The crude model did not adjust any of the variables.

Model | made adjustments to the variables of age and gender.

Model Il made adjustments to 11 variables, including hypertension, diabetes, congestive heart failure, coronary artery disease, renal disease, severe liver disease, obesity,
malignant cancer, mechanical ventilation, diuretic use, and renal replacement therapy.

Model lll made further adjustments to 18 variables, including CCI, SAPS I Score, hemoglobin, WBC, RBC. platelets, glucose, MCHC, RDW, hematocrit, bicarbonate, INR, PT,

PTT. HR, MAP, RR. and SpO2.
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Variable

Age, mean = SD

Total (n=61)

2992+7.01

<30 year (n=28)

2336+398

Groupe

>30 year (n=33)
35.48=3.04

Statistic

BMI, mean + SD

2337+296

2296371

2371213

Gender, n (%)

F

28 (45.9)

6 (21.43)

22 (66.67)

M

33 (54.1)

22 (78.57)

11 (33.33)

Hypertension, n (%)

1 (1.64)

0 (0.00)

1(3.03)

Diabetes, n (%)

0

0

0

Risk factors present % (n)

Cancer

0

0

0

Marital history, n (%)

13 (21.31)

3(1071)

10 (30.30)

Family history, n (%)

2(328)

1(357)

1(3.03)

Hormonal therapy, 7 (%)

4 (6.56)

3(1071)

1(3.03)

Recent surgery (2 months), n (%)

25 (40.98)

9 (32.14)

16 (48.48)

Recent trauma (2 months), n (%)

7 (11.48)

4(14.29)

3 (9.09)

n (%)

20 (3279)

6(21.43)

14 (4242)

History of infection, n (%)

10 (16.39)

2(7.14)

8 (2424)

May Thurner syndrome, n (%)

1(164)

1(357)

0 (0.00)

DVT staging, n (%)

Acute

60 (98.36)
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Chornic
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1(3.57)

0(0)
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R: CGTTGAGAGCTGGTGCATGA

Foxp3 (mus musculus)
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TGGCTCCTCTTCTTGCGAA
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