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Left ventricular assist device (LVAD)−specific infections (LSIs) are common in patients
on LVAD support awaiting heart transplant (HT), yet their impact on post-HT outcomes
is not completely understood. We hypothesized that LSIs would result in vasoplegia and
negatively affect post-HT 30-day and 1-year outcomes. LSI was defined as driveline,
pump, or pocket infection. The short-term outcome was a composite of acute renal failure,
allograft rejection, and mortality at 30 days after HT. The long-term outcome was a composite of allograft rejection and death within 1 year after HT. We performed a retrospective analysis of 111 HT recipients bridged with durable LVAD support at our institution
from May 2012 to August 2019. Of these, 63 patients had LSIs, with 94% of the infections
being driveline infections. Vasoplegia was more prevalent in the LSI group but not significantly (7 vs 2 persons, p = 0.3). There was no difference in the composite end point of acute
renal failure, rejection, or death at 30 days (30% vs 25%, p = 0.55) or 1-year end point of
rejection and death (38% vs 40%, p = 0.87) in patients with LSI versus those without LSI.
In conclusion, LSIs were common in patients on LVAD who underwent HT in our singlecenter contemporary cohort. However, LSI was not associated with adverse outcomes at
30 days or at 1 year after HT. © 2021 The Authors. Published by Elsevier Inc. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/) (Am J Cardiol 2021;160:67−74)

Left ventricular assist devices (LVADs) are frequently
implanted as a bridge to transplantation for patients with
end-stage heart failure awaiting heart transplant (HT).1,2
From 2010 to 2018, approximately 43% of the nearly
37,000 worldwide HT recipients had a durable LVAD in
place at the time of transplantation.3 Although LVAD therapy has afforded improved quality of life and survival for
patients on the waiting list, they are still limited by adverse
events, the most common of which are LVAD-specific
infections (LSIs). Data on the impact of LSI on post-HT
outcomes come from reports limited by small numbers of
patients with older-generation LVADs and show conflicting
findings. Although LSIs are considered cured with the
removal of hardware at the time of HT, the ensuing inflammatory response in the perioperative setting may adversely
affect short-term outcomes. We hypothesized that LSIs
would be associated with higher incidence of acute renal
failure (ARF), allograft rejection, and mortality at 30 days
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after HT and allograft rejection and death at 1 year in HT
patients bridged with contemporary LVAD therapy.
Methods
A retrospective analysis at our institution was conducted
for patients who underwent HT from February 2012 to
August 2019 bridged with a durable LVAD. Durable
LVADs included the HeartMate II and HeartMate 3 LVAD
(Abbott Laboratories, Abbott Park, Illinois) and the HeartWare HVAD (Medtronic, Minneapolis, Minnesota). The
study was approved by the institutional review board at
Icahn School of Medicine at Mount Sinai (New York, New
York).
Patients were grouped by the presence or absence of an
LSI while on LVAD support, further defined in accordance
with the 2011 International Society for Heart and Lung
Transplantation consensus statement, which states
“infections that are specific to patients with ventricular
assist devices, are related to the device hardware, and do
not occur in non-ventricular assist device patients; (including) pump and cannula infections, pocket infections, and
percutaneous driveline infections.”4 The presence of LSI
was determined by chart review by 3 physicians (AP, MH,
JF) and the microbiology of cultured organisms. Antibiotic
regimen and route if given for this indication were
recorded. Patient characteristics including demographics,
co-morbid conditions, and clinical data were collected at
the time of HT.
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Intraoperative data were collected from anesthesia
reports and corroborated with operative notes, including the
severity of infection, ischemia time, cardiopulmonary
bypass time, units of packed red blood cells received intraoperatively, and blood salvaged using Cell Saver (Haemonetics, Braintree, Massachusetts). Hemodynamic data,
including cardiac output, cardiac index, and systemic vascular resistance, were collected postoperatively from
documented Swan-Ganz pulmonary artery catheter measurements on arrival to the cardiothoracic intensive care unit
(ICU), between 8 and 12 hours after arrival, and at 24 hours.
In all patients, we performed orthotopic HT by way of
reoperative sternotomy using standard approaches. The
entire LVAD was dissected out and mobilized before cardiectomy and the driveline transected as it exited the mediastinum. The recipient heart and the LVAD pump were
then removed en bloc. If protective expanded polytetrafluorethylene sheets (Gore-Tex; W.L. Gore, Flagstaff, Arizona) had been placed, these were removed in entirety. If
there was evidence of mediastinal infection, the pericardial
well was washed out copiously with saline solution, and
any potentially infected tissue was debrided before implantation of the allograft. The heart was then implanted. After
weaning off bypass and securing of hemostasis, the LVAD
driveline was explanted. The abdominal wall was debrided
where necessary. For patients with infection, a drain was
placed in the driveline tract. The driveline exit site was
excised and debrided and was then either closed primarily
or left to heal by secondary intention, depending on severity
of infection. We removed all LVAD material at the time of
transplantation.
The short-term primary outcome was a composite of
ARF, allograft rejection, and mortality at 30 days after HT.
The long-term outcome was a composite of allograft rejection and death within the first year after HT. Allograft rejection was defined as antibody-mediated rejection (pathologic
antibody-mediated rejection ≥1), acute cellular rejection
≥2R as seen on endomyocardial biopsy specimen, or hemodynamic compromise with graft failure.5,6 ARF was classified as (1) a threefold increase in creatinine from patient’s
baseline, (2) an increase in creatinine to ≥5.0 mg/100 ml
for ≥48 hours after HT, or (3) new requirement for initiation of renal replacement therapy (continuous venovenous
hemofiltration or hemodialysis) during index hospitalization.7 Transplant rejection and mortality were assessed until
1 year after HT.
To explore potential mechanisms by which LSIs may
have been associated with worse post-HT outcomes, the
presence of perioperative vasoplegia was assessed. Vasoplegia was considered present if the following criteria were
met: (1) vasopressor or inotropic support (epinephrine/norepinephrine ≥150 ng/kg/min, dopamine ≥10 mg/kg/min, or
vasopressin ≥4 U/hour) at any time point within the first
24 hours of HT along with (2) systemic vascular resistance
<800 dyne £ s/cm5 without hemodynamic right-sided heart
failure or (3) any use of methylene blue or vitamin B12
complex within 24 hours of HT. Right-sided heart failure
was considered if central venous pressure >15 mm Hg and
cardiac index <2.2 L/min/m2 or inotropic support
>14 days.8 This definition used here is consistently used at
our institution and is based on directly obtained

measurements to accurately describe the vasodilatory state.
We also compared the outcomes based on this definition
with vasoplegia determined by the vasoactive-inotropic
score (VIS), which has recently gained recognition in measurement of hemodynamic cardiopulmonary derangements
after cardiac surgery, and found similar results (data not
shown). The VIS is dopamine + dobutamine + milrinone
(£ 10) + epinephrine (£ 100) + norepinephrine (£ 100)
(all mg/kg/min) + vasopressin (£ 10,000) (U/kg/min).
Unfortunately, there is currently no consensus on a universally accepted definition of vasoplegia.
On the basis of our institutional protocol, all patients
received standard immunosuppression, consisting of a calcineurin inhibitor, an antimetabolite, and corticosteroids.
Induction immune suppression (polyclonal or monoclonal
antibody) was not used. Immunosuppressive regimen was
adjusted as needed by the advanced heart failure team. In
particular, mycophenolate mofetil dosage was reduced or
held based on the severity of the infection. Antimicrobial
regimen and duration of treatment was determined based on
guidance from the infectious disease specialists.
Demographics, clinical characteristics, and outcomes
were compared between the 2 groups using two-sample t
tests and Wilcoxon-Mann-Whitney tests for continuous
measures and chi-square and Fisher’s exact tests for categorical measures. Univariate (unadjusted) and multivariable
(adjusted for age, gender, and United Network of Organ
Sharing [UNOS] status) logistic regression models were
estimated to assess the association of LSI with the primary
outcome. The distribution of time to the short-term and
long-term outcomes was estimated using the Kaplan-Meier
method, and differences between the groups were assessed
using a log-rank test. Cox regression models were estimated
to assess the association of LSI association with time to the
short-term and long-term outcomes. All analyses were conducted using Statistical Analysis System version 9.4 (SAS,
Cary, North Carolina). The significance level was set at
a = 0.05, two sided.
Results
A total of 111 patients underwent HT from LVAD support between February 2012 and August 2019 at our institution (Figure 1). Most patients (n = 94, 85%) had LVADs
implanted with a bridge to transplantation indication. However, 17 patients were implanted with bridge to decision or
destination therapy indication before being accepted for
transplant listing.
All patients were followed for at least 1 year after HT.
Of the total cohort, 63 (57%) patients had a history of LSI.
Patients with LSI were more likely to have a higher body
surface area (2.05 vs 1.92 m2, p = 0.018), have a history of
tobacco use (62% vs 44%, p = 0.05), and have the highest
urgency (UNOS 1A) status (95% vs 60%, p <0.001) compared with patients without LSI. Notably, there were no differences in gender, body mass index, device type, duration
on LVAD support, or medical therapy (Table 1).
Among the 63 patients with LSI during LVAD support
before HT, 59 (93.7%) had driveline infections, 2 (3%) had
pump-pocket infections, and 1 (2%) had a sternal wound
infection. There was an equal distribution of gram-positive
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Figure 1. Study screening criteria and grouping criteria. Screening and final study enrollment. All patients who underwent heart transplant after LVAD
bridge between 2012 and 2019 with follow-up data available for 1 year after heart transplant were included. Total artificial hearts were excluded. Patients
were grouped by the presence or absence of an LVAD-specific infection.

(n = 26, 41.3%) and gram-negative (n = 27, 42.9%) organisms identified, with only 13% (n = 8) with polymicrobial
infection and 3% (n = 2) where no organism was identified
(Table 1). Nearly all patients with LSI (n = 61, 97%) were
on antibiotics, with 57% (n = 36) on oral antibiotics and
40% (n = 25) on intravenous antibiotics at the time of HT.
In patients with LSI compared with those without LSI,
no difference was found in median IT (164 vs 148 minutes,
p = 0.9), median cardiopulmonary bypass time (164 vs 160
minutes, p = 0.68), packed red blood cells administered
intraoperatively (3 vs 3 U, p = 0.28), or cell salvage product
provided by way of the Cell Saver device (800 vs 1,000 ml,
p = 0.37) (Table 2).
Of the 111 HT patients bridged with LVAD support,
28% (n = 31) experienced the 30-day outcome of a composite of ARF, allograft rejection, or death after HT; 39%
(n = 43) experienced the 1-year composite outcome of allograft rejection and death (Table 3). There was no difference
in the 30-day or 1-year composite end point between
patients with LSI and those without LSI (30% vs 25%,
p = 0.55 and 38% vs 40%, p = 0.87, respectively). A
Kaplan-Meier analysis of the 30-day and 1-year outcomes
are represented in Figures 2 and 3, respectively. Similarly,
there was no difference in the individual components of the
composite outcomes or in the secondary outcomes, including median ICU length of stay (7 vs 7 days, p = 0.79) and
hospital length of stay (18 vs 20.5 days, p = 0.82). In a univariable linear regression model, LSI was not associated
with the primary outcome (odds ratio 0.77, 95% confidence
interval 0.33 to 1.8; Table 4). After adjusting for gender,
age, and UNOS status, LSI remained unassociated with the
primary outcome (odds ratio 0.75, 95% confidence interval
0.29 to 1.95).
The incidence of vasoplegia in the overall cohort was
8% (n = 9/111), with 11% (n = 7/63) in the LSI group and
4% (n = 2/42) in the group without LSI (p = 0.3). In addition, there was no difference in the median VIS calculated
on arrival (20 vs 18.7, p = 0.24), at 8 hours (18 vs 18.85,

p = 0.86), and at 24 hours (15 vs 14.13, p = 0.84) after arriving in the ICU.
Discussion
With approximately 40% of all patients awaiting heart
transplantation bridged with LVAD support in the United
States, a sizable proportion of patients are vulnerable to
LVAD-associated adverse events before HT, namely LSI.9
Yet, little data exist to inform the impact of LSI on post-HT
outcomes. In this single-center retrospective study of more
than 100 HT recipients bridged with LVAD support, more
than one-half had LSI. However, its presence was neither
associated with the short-term composite outcome of ARF,
allograft rejection, or mortality at 30 days after HT nor
associated with the 1-year composite end point of allograft
rejection and death after HT. LSI was also not associated
with prolonged ICU or hospital length of stay at the time of
HT.
LVAD therapy has proved to be a remarkably effective
provisional treatment for patients with end-stage heart failure awaiting HT. Despite advances in LVAD device design
and the overall success of this therapy, infectious complications continue to be among the most serious threats to longterm survival of patients.9 Conservative therapy with antibiotics and local incision and drainage provide short-term
treatment; however, they are rarely curative. Cardiac transplantation offers the best long-term solution for LSI in cases
when all of the infected hardware source can be removed.
The presence of LSI afforded a higher status on the transplant waiting list when appropriate, but the recent revision
to the UNOS heart allocation policy in the United States
not only moved stable patients on LVAD support to a lower
tier but also eliminated priority to patients with infectious
complications associated with the device. The question of
whether LSI might be associated with adverse events after
HT is unknown but will be crucial in management of this
growing population.
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Table 1
Patient and clinical characteristics pretransplant of LVAD-specific infection and no LVAD-specific infection groups
Variables

All patients (n = 111)

LVAD-specific infection (n = 63)

No LVAD-specific infection (n = 48)

p value*

Male
Age (years), median (IQR)
Weight (kg), mean (SD)
BSA, mean (SD)
BMI, mean (SD)
Race, n
Asian
Black
Hispanic
White
Missing
Hypertension
Diabetes mellitus
Smoker
UNOS status
1A
1B
EGFR
≥60
31-59
≤30
Albumin, median (IQR)
Etiology of cardiomyopathy
Ischemic
Nonischemic
Missing
Repeat sternotomy,x
Device
HM3
HMII
HVAD
Duration on LVAD in days, median (IQR)
Use of ACEI, ARB, or ARNI
Use of BB
Microbiology of organism
None
Gram-positive
Gram-negative
Polymicrobial
Antibiotics
None
Oral
Intravenous
Driveline infection

89 (80%)
56.00 (47.00, 65.00)
83.49 (19.37)
1.99 (0.28)
27.62 (4.99)

54 (86%)
55.00 (46.00, 64.00)
86.65 (19.20)
2.05 (0.27)
27.85 (4.88)

35 (73%)
58.00 (48.00, 67.00)
79.34 (18.99)
1.92 (0.28)
27.33 (5.16)

0.09
0.369
0.048y
0.018y
0.592y
0.182

13 (12%)
35 (32%)
24 (22%)
38 (34%)
1 (1%)
72 (65%)
51 (46%)
60 (54%)

6 (10%)
25 (40%)
11 (18%)
21 (33%)
0 (0%)
40 (64%)
29 (46%)
39 (62%)

7 (15%)
10 (21%)
13 (27%)
17 (35%)
1 (2%)
32 (67%)
22 (46%)
21 (44%)

89 (80%)
22 (20%)

60 (95%)
3 (5%)

29 (60%)
19 (40%)

67 (60%)
41 (37%)
3 (3%)
3.90 (3.60, 4.20)

39 (62%)
24 (38%)
0 (0%)
3.90 (3.60, 4.40)

28 (58%)
17 (35%)
3 (6%)
3.90 (3.65, 4.20)

26 (23%)
79 (71%)
6 (5%)
103 (93%)

13 (20%)
48 (76%)
2 (3%)
59 (94%)

13 (27%)
31 (65%)
4 (8%)
44 (92%)

10 (9%)
93 (84%)
8 (7%)
425.00 (234.00, 596.00)
50 (45%)
66 (60%)

5 (8%)
55 (87%)
3 (5%)
429.00 (259.00, 596.00)
27 (43%)
37 (59%)

5 (10%)
38 (79%)
5 (10%)
370.50 (197.00, 643.00)
23 (48%)
29 (60%)

47 (42%)
29 (26%)
27 (24%)
8 (7%)

2 (3%)
26 (41%)
27 (43%)
8 (13%)

45 (94%)
3 (6%)
0 (0%)
0 (0%)

45 (41%)
37 (33%)
29 (26%)
59 (53%)

2 (3%)
36 (57%)
25 (40%)
59 (94%)

43 (90%)
1 (2%)
4 (8%)
0 (0%)

0.729
0.983
0.05
<0.001
0.172z

0.542
0.335

0.725z
0.433z

0.547
0.596
0.858
<0.001z

<0.001

* p values do not include missing values. Chi-square tests were used for categorical variables unless otherwise noted and Wilcoxon-Mann-Whitney tests for
continuous variables unless otherwise noted.
y
Two-sample t test used.
z
Fisher’s exact test used.
x
Some had LVAD placed using a sternum-sparing, less invasive implant technique.
ARB = angiotensin receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; ACEI = ACE inhibitor; BB = beta blocker; BMI = body mass index;
BSA = body surface area; EGFR = estimated glomerular filtration rate; HM3 = HeartMate 3; HMII = HeartMate II; HVAD = heart ventricular assist device;
HTN = hypertension; IQR = interquartile range; LVAD = left ventricular assist device; SD = standard deviation; UNOS = United Network for Organ Sharing.

Studies that have explored this question have yielded
discrepant findings.10−13 Specifically, 3 studies showed no
correlation with outcomes but had a lower proportion of
patients with LSI, ranging from 20% to 60% compared
with the 57% seen in our cohort.10−12 In the first of these,
the Cleveland Clinic experience reported on 21 patients
with LSI who underwent HT, and their post-HT outcomes

were similar to nonmatched patients without LSI.10 Shulman et al in 2009 showed no difference in post-transplant
survival in 110 patients with and without LVAD-related
infection; however, there were little data on patient demographics or source of infection.11
Three large UNOS registry analyses investigating the
impact of all LVAD-related complications on post-HT
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Table 2
Perioperative and transplant characteristics of LVAD-specific infection and no LVAD-specific infection groups
Variable

All patients (n = 111)

LVAD-specific infection (n = 63)

No LVAD-specific infection (n = 48)

p value*

Ischemia time in minutes, median (IQR)
CPB time in minutes, median (IQR)
pRBC in units, median (IQR)
Cell saver in milliliters, median (IQR)

153.00 (108.00, 212.00)
161.00 (145.00, 188.00)
3.00 (1.00, 5.00)
950.00 (500.00, 1500.00)

164.00 (106.00, 212.00)
164.00 (145.00, 201.00)
3.00 (2.00, 5.00)
800.00 (500.00, 1500.00)

148.00 (109.50, 216.00)
159.50 (145.00, 179.00)
3.00 (1.00, 4.00)
1000.00 (500.00, 1554.50)

0.898
0.684
0.283
0.366

* Wilcoxon-Mann-Whitney tests were used for all p values.
CBP = cardiopulmonary bypass; IQR = interquartile range; LVAD = left ventricular assist device; pRBC = packed red blood cell.

Table 3
Outcomes of LVAD-specific infection and no LVAD-specific infection groups
Variables

All patients (n = 111)

LVAD-specific infection (n = 63)

No LVAD-specific infection (n = 48)

p value*

Short-term composite outcome
Death at 30 days
Graft rejection at 30 days
ARF at 30 days
Long-term composite outcome
Death at 1 year
Graft rejection at 1 year, n (%)
ICU length of stay in days, median (IQR)
Hospital length of stay in days, median (IQR)
Vasoplegia
VIS score on arrival, median (IQR)
VIS score at hour 8
VIS score at hour 24

31 (28%)
9 (8%)
19 (17%)
17 (15%)
43 (39%)
14 (13%)
34 (31%)
7.00 (4.00, 16.00)
19.00 (13.00, 30.00)
9 (8%)
19.40 (11.50, 25.50)
18.30 (13.00, 26.25)
15.00 (9.50, 20.75)

19 (30%)
4 (6%)
11 (18%)
11 (18%)
24 (38%)
8 (13%)
19 (30%)
7.00 (4.00, 15.00)
18.00 (13.00, 31.00)
7 (11%)
20.00 (13.00, 26.60)
18.00 (14.44, 26.00)
15.00 (9.50, 21.44)

12 (25%)
5 (10%)
8 (17%)
6 (13%)
19 (40%)
6 (13%)
15 (31%)
7.00 (4.00, 17.00)
20.50 (13.00, 29.50)
2 (4%)
18.73 (10.50, 24.77)
18.85 (12.50, 26.70)
14.13 (9.75, 20.57)

0.549

0.873

0.793
0.819
0.295y
0.243
0.861
0.838

* p Values do not include missing or N/A values. Chi-square tests were used for categorical variables and Wilcoxon-Mann-Whitney tests for continuous
variables unless otherwise noted.
y
Fisher’s exact test used.

Figure 2. Impact of LSI on short-term outcome of acute renal failure, allograft rejection, and death at 30 days after HT. CI = confidence interval.
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Figure 3. Impact of LSI on long-term outcome of allograft rejection and death within 1 year after HT. CI = confidence interval.

outcomes have yielded disparate results. The earliest of
these by Healy et al included 2,407 patients and showed a
greater risk of death at 1 year after an LVAD bridge to HT
in patients with device infection compared with patients
using a 30-day time for UNOS status 1A indication without
complication.14 Another UNOS registry analysis performed
by Quader et al13 found inferior survival in patients with
LVAD-related complications. The most recent analysis by
Chauhan et al included patients on continuous-flow LVAD
support between 2005 and 2015 and showed that although
episodes of rejection may be increased with prolonged support, there was no difference in post-HT survival based on
LVAD infection.12
Finally, a systematic review summarizing the previously
mentioned studies and earlier noncontemporary cohorts
concluded that LSI did not affect mortality after HT.15
With a lack of standardized definition for LSI across studies
and the absence of demographic data and information

Table 4
Logistic regression model of short-term composite outcome, n = 111
Variables

Univariate
OR 95% CI

Age in years
Sex (female vs male)
LVAD-specific
infection (yes vs no)
UNOS status (1A vs 1B)

Multivariable

p value OR 95% CI

p value

1.00 0.97-1.03 0.907
0.71 0.24-2.13 0.545
0.77 0.33-1.80 0.549

1.00 0.96-1.03 0.839
0.72 0.23-2.22 0.563
0.75 0.29-1.95 0.560

1.04 0.37-2.96 0.939

0.82 0.25-2.74 0.746

regarding the type of infection, these data should be interpreted with caution.
To our knowledge, our study represents one of the largest single-center contemporary cohorts studying the impact
of LSI on post-HT outcomes, including patients supported
on the most commonly used Heartmate 3 LVAD. The definition of LSI was standardized based on the criteria provided by the International Journal of Heart and Lung
Transplantation Consensus document.4 In our cohort, LSIs
were common, occurring in approximately 57% of the
patients. The vast majority of LSIs were attributed to driveline infections, and there was an equal distribution of grampositive and gram-negative organisms. Of the studies investigating the impact of infectious complications in patients
supported with LVAD who underwent HT, only Tong
et al10 reported microbiology information and similarly
showed equal distribution between gram-positive and
gram-negative organisms.
The composite end point of ARF, rejection, and mortality at 30 days after HT was selected based on the postulation that the presence of infection, in particular with gramnegative organisms, would exacerbate even more a cytokine-mediated inflammatory response in the perioperative
setting, resulting in vasoplegia.16,17 Vasoplegia tends to
portend a worse prognosis and has been associated with
increased hospital length of stay, in-hospital mortality, and
overall outcome. The development of postoperative vasoplegia can lead to adverse outcomes such as respiratory failure, bleeding complications, and longer ICU stays
regardless of the inciting cause.8,19,18,20,21 In addition, the
use of high-dose vasoconstrictors can lead to worsening
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end-organ function such as renal failure, which in turn may
lead to adverse longer-term outcomes.
We demonstrated that 11% of patients had perioperative
vasoplegia. Although vasoplegia occurred more frequently
in patients with LSI, the difference was not statistically significant. This finding was further validated by the absence
of difference in the calculated VIS, which has been increasingly used to calculate hemodynamic cardiopulmonary
derangements after cardiac surgery.21−24 The presence of
LSI did not affect the rate of perioperative renal failure or
ICU or hospital length of stay, and it did not influence the
rate of allograft rejection or mortality within 1 year of HT.
In our cohort, LSI was more common in men and was associated with higher body surface area but not with body
mass index as described in previous studies. Reoperative
sternotomy status and the duration of LVAD support did
not affect the incidence of LSI.
Our findings suggest that LSIs do not appear to negatively affect post-transplant outcomes. However, LSIs continue to contribute significantly to morbidity for patients on
LVAD support. LSIs result in increased health care utilization, are the leading cause of readmission, and increase hospital length of stay for patients supported on LVAD.25,26
Ongoing clinical care and research efforts are needed to further elucidate the most effective methods to prevent and
treat LSIs.
This study has few notable limitations. The first is that it
is a retrospective, single-center nonrandomized study that
is subject to selection bias and confounding. In addition,
the relatively small number of patients in the cohort may
limit the power to detect small differences. On the basis of
the single-center experience, patients may have been
selected for device implantation and cardiac transplantation
in a biased manner, and this bias may have influenced the
results.
Conclusions
In summary, in this contemporary cohort of patients on
LVAD support, the presence of infection neither influenced
the short-term outcome of ARF, allograft rejection, or death
at 30 days after HT nor affected post-HT rejection or survival at 1 year.
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