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The genesis of gastrointestinal bleeding in patients with
CF-LVAS s is likely multifactorial
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Both centrifugal and axial-flow pumps exhibit degradation
of high-molecular-weight von Willebrand factor multimers
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After 90 days of support, HM3 is associated with a 28.3% reduction in VWF
HMWMSs, compared with a 42.5% reduction in HMII

p < 0.0001 p < 0.0001
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ABO blood groups influence vWF proteolysis
vWEF-antigen levels are 25-35% lower in adults with blood type-O
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Objective
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In the present exploratory analysis, we evaluated the association between Blood

Type O and gastrointestinal bleeding following CF-LVAS implantation
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Methods

Single center, retrospective, observational cohort study

Population: Consecutive adult patients with advanced heart failure who underwent surgical
implantation of a durable CF-LVAS between May 2008 and March 2018

Exclusion: Patients with any paracorporeal, biventricular, or right ventricular assist systems,
total artificial hearts, and CF-LVAS pump implanted as a 2"d pump for reasons of malfunction

Endpoint of interest: Gastrointestinal bleeding following the index hospitalization

Risk of major bleeding was stratified according to the HAS-BLED score for an LVAS population

Koene RJ et al. J Card Fail. 2014
Kemal HS et al. ASAIO J. 2017

Eligible subjects were followed to end of study date (December 31, 2018) or until one of
the following endpoints were reached: death, transplantation, CF-LVAS removal or
replacement, or loss to follow up.

The study complies with the Declaration of Helsinki and was conducted with IRB approval
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Flowchart of patients included in the study

289 Adult patients underwent placement of a VAD at Brigham
and Women’s Hospital between May 2008 and March 2018

v

Y

79 Were excluded
64 Ineligible
15 Pulsatile-flow devices
9 Implantable VAD
6 HeartMate XVE
16 Paracorporeal devices
5 Total artificial heart
1 Right VAD only
1 Biventricular VAD
1 Qutside implant
25 VAD exchange

15 Incomplete data

210Elig

ible subjects were included in the base cohort

Y

Y

10 Died before discharge

200 Were included in the entire cohort analysis

38 with a HeartMate 3

162 Without a HeartMate 3
117 HeartMate Il
45 HeartWare
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Analysis
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Baseline characteristics were compared according to Blood Type-O and Non-O
Categorical variables were compared with the x2 or Fisher’s Exact test

Continuous variables were compared with the Student’s t-test or Mann—Whitney test
All P values are 2-tailed, and statistical significance set at P < 0.05

Confidence intervals were computed at the 95% confidence level

GIB was analyzed with the use of Cox regression model

Cumulative incidence curves were stratified by a HAS-BLED score of > 3

Administrative censoring of data was performed for patients who were alive at the end of

the study (December 31, 2018)

Statistical analyses were performed with Stata software, version 15.0 (StataCorp)
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Demographics
Dverall Cohort Blood Type @ Blood Type Non-00  P-value

Variable N =200 N =293 N =107
Age, years 35+ 13 55+ 13 35+ 14 0.34
Female, n (%) 37 (18.5%) 17 {18.3%) 20(18.7%) 0.5
Race/Ethnicity, n (%)

Caucasian L0 (B0.0%:) T3 (78.5%) BT (81.3%) 0.62

Black/African American L5 (7.5 %) T(7.5%) B7.5%) 054

Hispanic B (4.0 %) J(3.2%) 504.7 %) 0.&0

Other/Unknow 17 (8.5 %) 10 {10.8%) T{H.5 %) 0.29
Hypertension, n (%) 109 (34.5%) 49 (32.7%) G0 (56.1%) 063
Diabetes Mellitus, n (%) T3 [36.5%%) 33 A5.5%) 40 (37.4%) 0.78
History of Smoking, n (%) 03 (46.5%) 46 (49.5%) 47 (43.9%) 0.43
Ischemic Etiology, n (%) 75 (37.5%%) 36 [(38.79%) 39 (36.4%) 0.74
Body-Mass Index, kg/m? 26.1 £5.6 265+ 6.1 25.8%5.1 0.35
Atrial Fibrillation, n (%) 83 (41.5%) 30 (41.9%) 44 (41.1%) 0.91
History of Stroke, n (%) 17 (8.5 %) T(7.5%) 10 (9.3 %) 065
Chronic Kidney Disease, n (%) 60 (20,005 3224 4% 28 (26.2%) 0.20
Peripheral Vascular Disease, n (%) 16 (2.0 %) 10 (10.8%) 6 (5.6 %) 0.18
Ejection Fraction < 20%, n (%) 127 (63 8%) 62 [67.4%) 65 (60 7T%) 0.33
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Owverall Cohort Blood Type 0 Blood Type Mon-d  P-value
Variable N =200 N=93 N =107
Type of CF-LVAS
HeartMate [1, n (%) 117 (58.5%) 30062 4% 58 (54.2%) 0.1%9
HeartWare, n (%) 45 (22.5%) 18 (19.4%) 27 (25.2%) 0.32
HeartMate 3, n (%) 3B (19.0%:) 16 (17.2%) 22 (20.6%) 0.55
Intemded CF-LVAS Use
Destination Therapy, n (%) T {35.5%) 32034 4% 39 (36.4%) 0.76
Bridge Therapy, n (%) 129 (64.5%) 61 (65.6%) 68 (63.6%) 0.76
INTERMACS 1-2, m (%) IR (59.0%) 51 (54.8%) 67 (B2.6%) 0.26
Therapy at Implantation, n (%)
Beta-blocker 144 (72.0%) 69 (74.2%) T5(70.1%) 0.52
ACE mhibitor f ARB / ARNI 116 (58.0%) 55 (59.1%) Gl (57.0%) 0.7
Aldosterone antagonist 112 (56.0%) 33 57.0%) 59055.1%) 0.749
Loop diuretic 184 (92.0%) B0 [95.7%) 95 (88.8%) 0.07
Statin G (48%) 46 (49 5% S0 (46 7%)
Inotrope therapy 160 (80.0%) T3 (78.5%) 87 (91.3%) 0.62
Laboratory at Implantation
Creatinine, mg/d] 1.3+0.5 1.3+0.5 1.3+ 0.5 0.69
Total Bilirubin, mg/dl 0.80 [0.50, 1.207 080 [0.50, 1.20] 0.8 [0.50, 1.30] 0.249
AST, U/L 26 [21, 43] 23 [21, 47] 30 [21, 43] (.58
ALT, UL 30019, 471 27119, 46] 31[20,47] 0.57
C-reactive protein, mg/dl 120 [5.1,359] 122 [4.7, 34.0] 11.2[5.1, 41.7] 0.59
LDH, UL JER[235,404] 300[242,429] 280 [223, 385] 0.24
INR at Discharge 2405 2505 2404 0.29
Full-Dose Aspirin at Discharge, n (%) 134 (67.0%) ST (61.3%) TT72.0%) 0.11
Blood Pressure at Discharge, mmHgp 82.1+95 £33+ 11.1 2813813 0.31
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After a median follow-up of 10.4 months, 53 patients experienced at least one
GIB event, of which 29 were BT-O

BT N-O
24 (45%)

GIB
53 (27%)

Eighty-seven (43.5%) patients had a HAS-BLED score of 2 3
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Results
Cumulative incidence of GIB following CF-LVAS implantation

according to blood type

Overall cohort
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Patients with HAS-BLED 2 3
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Limitations

Observational study
Single-center

Limited generalizability
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Conclusions
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Our findings suggest that in this specific LVAS population with blood
type O, a greater vigilance and individualized anticoagulation

strategies may need to be investigated



