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A B S T R A C T

Background: While Transcatheter Aortic Valve Replacement (TAVR) is increasingly performed in patients with 
severe aortic stenosis, the impact of Hematologic Malignancies (HM) on associated outcomes, remains unclear. 
The authors The authors used a contemporary national database to investigate whether HM is associated with 
adverse clinical and financial outcomes following elective TAVR.
Materials and methods: The authors The authors identified all adult (≥ 18-years) hospitalizations for elective 
TAVR in the 2016–2021 Nationwide Readmissions Database. Multivariable models were constructed to evaluate 
the association of HM with in-hospital mortality, major complications, non-home discharge, Length of Stay 
(LOS), index hospitalization costs, and 30-/90-day non-elective readmissions.
Results: Of an estimated 336,998 TAVR procedures, 6123 (1.8 %) involved patients with HM. After risk 
adjustment, HM was not linked to in-hospital mortality (AOR = 0.96; 95 % CI 0.65–1.40; p = 0.82) or major 
complications, but conferred a modestly prolonged LOS (β+0.12 days; 95 % CI 0.01–0.25; p = 0.04) and 
increased costs (β+$1300; 95 % CI $400–$2300; p = 0.01). Moreover, HM was associated with higher odds of 30- 
day (AOR = 1.27; 95 % CI 1.13–1.42; p < 0.001) and 90-day (AOR = 1.33; 95 % CI 1.20–1.48; p < 0.001) non- 
elective readmissions. Notably, among 217 HM patients with a history of stem cell transplantation, in-hospital 
mortality risk was substantially elevated (AOR = 7.7; 95 % CI 1.53–38.8; p = 0.01).
Conclusion: In conclusion, although HM did not adversely impact in-hospital mortality or major complications 
following TAVR, it was linked to modestly increased resource utilization and readmission. Patients with prior 
stem cell transplantation represent a particularly vulnerable subgroup, underscoring the need for multidisci-
plinary pre-operative evaluation and specialized perioperative care pathways.

Introduction

Initially introduced for patients deemed to be at prohibitive surgical 
risk, Transcatheter Aortic Valve Replacement (TAVR) has been 
increasingly adopted for severe Aortic Stenosis (AS).1,2 By 2019, TAVR 
procedures in the United States had surpassed surgical aortic valve 
replacement at a ratio of approximately 1.3:1.3 Although advances in 
TAVR technology and procedural safety have reduced complication 
rates, comorbid conditions such as renal, pulmonary, and hepatic 
dysfunction continue to increase morbidity and mortality among TAVR 
recipients.4–7

Driven by an aging and growing population, the 2014 
AGES–Reykjavík study projected that the number of patients with severe 

AS would more than triple by 2060.8 Meanwhile, multiple studies have 
reported a steady rise in the incidence of Hematological Malignancies 
(HM) since 1990, with future projections indicating an even steeper 
increase.9,10 Notably, early TAVR trials largely excluded patients with 
HM, primarily because of the elevated risks associated with altered 
coagulation and immunosuppression.11,12 As a result, the concurrent 
rise in both AS and HM presents a growing concern for TAVR candidates 
with HM. This issue is further underscored by a retrospective analysis of 
417 consecutive patients who underwent TAVR in Finland between 
2008 and 2017, which found that individuals with HM had a 50 % 
mortality risk at four years, compared with 35 % among age-matched 
controls.13 Despite these important findings, large-scale contemporary 
investigations of TAVR outcomes in patients with HM remain scarce.
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In the present study, the authors the authors examined the associa-
tion between hematologic malignancies and postprocedural outcomes in 
a contemporary, national cohort of patients undergoing elective TAVR. 
The authors The authors hypothesized that patients with HM would 
experience higher risks of adverse outcomes, including in-hospital 
mortality, major complications, non-home discharge, hospital length 
of stays, higher index hospitalization costs, and more frequent read-
mission at both 30- and 90-days.

Materials and methods

Data source and study population

The 2016‒2021 Nationwide Readmissions Database (NRD) was used 
to identify all elective adult (≥18-years) hospitalizations for TAVR, 
using previously reported International Classification of Diseases, Tenth 
Revision (ICD-10) codes (database was accessed December 14th, 
2024).14 Using survey weighting methodology, the NRD provides ac-
curate estimates for approximately 60 % of all hospitalizations in the 
US.15 As the NRD is deidentified and does not contain information that 
could identify individual participants during or after data collection, the 
study was exempt from full review by the Institutional Review Board at 
the University of California, Los Angeles.

Variable definitions and study outcomes

Patient and hospital characteristics, including age, sex, insurance, 
income, and hospital teaching status, were defined according to the 
Healthcare Cost and Utilization Project data dictionary.16 The burden of 
chronic conditions was quantified using the validated CORE score, a 
machine-learning-derived index that closely estimates the risk of 
in-hospital mortality.17 Frailty was assessed according to the Hospital 
Frailty Risk Score (HFRS), a previously published and validated 
measure.18

The authors The authors used ICD-10 codes C81-C96 to identify 
Hematologic Malignancies (HM), and patients with these diagnoses 
comprised the HM cohort (Others: Non-HM).19 Among the HM cohort, a 
subgroup of patients with a history of Stem Cell Transplantation (SCT) 
was identified using ICD-10 codes Z94.81, Z94.84, T86.00, T86.01, 
T86.02, T86.03, T86.09, Z48.290, and T86.5 (Supplemental 
Table 1).20–22 Patients who lack key data (1.7 %), including age, sex, 
costs, in-hospital mortality, elective status, and income, were excluded 
from analysis.

The primary outcome of interest was mortality during index hospi-
talization. The development of major complications, Length of Stay 
(LOS), index hospitalization costs, non-home discharge, and 30- and 90- 
day non-elective readmissions were assessed as secondary outcomes. 
Major complications were categorized as neurologic/stroke (cerebral 
infarction, transient ischemic attack), cardiac (cardiac arrest, ventricu-
lar tachycardia, ventricular fibrillation, cardiac tamponade, myocardial 
infarction), vascular (injury to vessel, arterio-venous fistula, retroperi-
toneal bleed, accidental puncture, vessel repair), respiratory (pneumo-
thorax, pneumonia, empyema, acute respiratory distress syndrome, 
acute respiratory failure, prolonged ventilation > 96-hours), thrombo-
embolic (deep vein thrombosis, pulmonary embolism), and infectious 
(sepsis, systemic inflammatory response syndrome, mediastinitis, Clos-
tridium difficile infection). Index hospitalization costs were calculated 
by applying hospital-specific cost-to-charge ratios to total episodic 
charges, followed by adjustment to the 2021 personal health index. 
Because the NRD only captures readmissions within the same calendar 
year as the index admission, patients discharged in December were 
excluded from the 30-day readmission analysis, and those discharged 
after September (i.e., in October, November, and December) were 
excluded from the 90-day readmission analysis. Individuals who did not 
survive their index hospitalization were similarly excluded from the 
readmission analysis.

Statistical analysis

Categorical variables are reported as proportions ( %), while 
continuous variables are reported as medians with Interquartile Range 
(IQR). The Mann-Whitney U and Pearson’s Chi-squared tests were used 
to evaluate intergroup differences as appropriate. Multivariable 
regression models were then developed to assess the independent as-
sociations of HM with key outcomes of interest. The Least Absolute 
Shrinkage and Selection Operator (LASSO) was employed to select 
covariates for the regression models, including patient demographics 
(frailty, age, sex, income quartile, insurance status), comorbidity 
burden, and hospital characteristics (teaching status, bed size) (Sup-
plemental Table 2).23 Model performance was evaluated using the 
c-statistic, calibration plots, and the coefficient of determination (R2), as 
appropriate. Regression results are presented as Adjusted Odds Ratios 
(AOR) or Beta coefficients (β) with 95 % Confidence Intervals (95 % CI). 
Freedom from readmission was assessed using Kaplan-Meier time--
to-event analysis, while Cox proportional hazards models were 
employed to adjust for potential confounders. Readmission diagnoses 
were categorized by grouping similar Diagnosis-Related Group (DRG) 
codes for all patients with a linked second visit within 90-days of 
discharge from the index TAVR hospitalization. All statistical analyses 
were conducted using Stata version 16.0 (StataCorp LLC, College Sta-
tion, TX), with statistical significance set at a p-value < 0.05.

Results

Patient demographics and clinical characteristics

Of an estimated total of 336,998 adult patients who underwent 
elective TAVR in the United States from 2016‒2021 included in the 
NRD, 6123 (1.8 %) were categorized as HM (Fig. 1). Leukemia was the 
most common HM subtype (45.8 %), followed by lymphoma (36.9 %) 
and myeloma (17.3 %). As shown in Table 1, the mean age at the time of 
TAVR was slightly lower in the HM group compared to the Non-HM 
group (78.5 vs. 78.9-years, p = 0.028). Compared to Non-HM patients, 
those with HM were less likely to be female (Non-HM: 44.2 % vs. HM: 
36.1 %; p < 0.001). HM patients had a higher Comorbid Operative Risk 
than Non-HM patients as evaluated by a higher median CORE score (37 
vs. 38; p < 0.001). However, HM patients had lower rates of obesity, 
diabetes, coronary artery disease, and hypertension. Additionally, HM 
patients were more frequently in the higher quartile of income (24.2 % 
vs. 29.5 %; p < 0.001) and were more frequently privately insured as 
compared to Non-HM patients (6.9 % vs. 8.2 %; p = 0.042) (Table 1).

On unadjusted analysis, in-hospital mortality rates (Non-HM: 1.0 % 
vs. HM: 0.9 %; p = 0.15) and any perioperative complication (17.4 % vs. 
17.6 %; p = 0.76) were similar between groups. Specifically, there was 
no significant difference in vascular (10.3 % vs. 10.5 %; p = 0.75), 
neurologic/stroke (1.8 % vs. 1.7 %; p = 0.50), or infectious-related 
complications (3.2 % vs. 3.6 %; p = 0.2). Median length of stay was 
also similar (2 days [IQR 1‒3] vs. 2 days [IQR 1‒3]; p = 0.11). However, 
HM patients incurred higher hospitalization costs ($45,000 [IQR 
36,000‒58,000] vs. $46,000 [IQR 36,000‒59,000]; p < 0.001) and 
demonstrated increased rates of both 30-day (8.9 % vs. 10.9 %; p <
0.001) and 90-day (11.8 % vs. 15.0 %; p < 0.001) non-elective read-
missions (Table 2). Following unadjusted survival analysis, HM patients 
experienced more frequent all-cause readmissions within 90 days of 
index discharge (Fig. 2).

Multivariable analysis

After comprehensive risk adjustment, HM status was not signifi-
cantly associated with an increased likelihood of in-hospital mortality 
(AOR = 0.96; 95 % CI 0.65–1.40; p = 0.82; C-statistic = 0.82). 
Furthermore, it was not significantly correlated with increased risks of 
vascular (AOR = 1.01; 95 % CI 0.89–1.14), neurologic/stroke (AOR =

Z. Liu et al.                                                                                                                                                                                                                                       Clinics 80 (2025) 100741 

2 



0.93; 95 % CI 0.68–1.25), or infectious complications (AOR = 1.24; 95 
% CI 1.00–1.55), as shown in Fig. 3 and Table 3.

With respect to resource utilization, HM status was associated with 
an increased length of stay (β + 0.12-days; 95 % CI 0.01‒0.25) and 
higher index hospitalization costs (β+$1300; 95 % CI, $400‒$2300). 
Moreover, HM was associated with greater odds of both 30-day (AOR =

1.27; 95 % CI 1.13‒1.42) and 90-day (AOR = 1.33; 95 % CI 1.20‒1.48) 
non-elective readmissions (Table 3). Cardiovascular problems were the 
most common cause for readmission, accounting for ~40 % of events. 
Infectious, gastrointestinal, and respiratory causes each accounted for 
~10 % of readmissions, trailed by renal causes. Of these, only infection- 
related rehospitalizations differed significantly between groups, with a 
higher frequency in the HM cohort (Fig. 4).

History of stem cell transplant is associated with inferior TAVR outcomes

Subgroup analysis was conducted among HM patients with a history 
of Stem Cell Transplantation (SCT). Of the 6123 HM patients in the 
analysis, 217 (3.5 %) had a history of SCT. Compared to HM patients 
without SCT, those with SCT had higher odds of in-hospital mortality 
(AOR = 7.7; 95 % CI 1.53‒38.8) and an increased risk of respiratory 
complications (AOR = 2.96; 95 % CI 1.31‒6.68) (Table 4). There was no 

Fig. 1. Study CONSORT diagram illustrating the study design and patient groupings. All estimates are based on survey-weighted methodology. Key data include age, 
sex, costs, in-hospital mortality, elective status, and income.

Table 1 
Demographic, clinical, and hospital characteristics.

Non‒HM 
(n = 331,875)

HM 
(n = 6123)

p-value

Age (median, IQR) 80 (74‒85) 80 (74‒85) 0.028
Female ( %) 44.2 36.1 <0.001
CORE Score (median, IQR) 37 (25‒48) 38 (27‒48) <0.001
Income Percentile ( %) ​ ​ <0.001

0‒25th 20.8 16.4 ​
26‒50th 28.0 27.5 ​
51‒75th 27.1 26.5 ​
76‒100th 24.2 29.5 ​

Payer ( %) ​ ​ 0.041
Private 6.9 8.2 ​
Medicare 89.7 88.4 ​
Medicaid 1.1 1 ​
Other payer 2.3 2.4 ​

Comorbidity ​ ​ ​
Congestive Heart Failure 63.2 64.9 0.062
Coronary Artery Disease 66.5 64.1 0.005
Peripheral Vascular Disease 21.1 19.2 0.013
Hypertension 89.7 86.7 <0.001
Chronic Pulmonary Disease 25.7 22 <0.001
Obesity 22 17.1 <0.001
Diabetes 37.5 31.8 <0.001

Hospital Characteristics ​ ​ ​
Hospital Status ( %) ​ ​ 0.33

Non-metropolitan 1.1 0.8 ​
Metropolitan Non-teaching 10.7 10.4 ​
Metropolitan Teaching 88.2 88.8 ​

Bed Size ( %) ​ ​ 0.82
Large 72.3 72.4 ​
Medium 22 21.6 ​
Small 5.8 6 ​

Table 2 
Unadjusted outcomes, stratified by the presence of hematological malignancies.

Non-HM 
(n = 331,875)

HM 
(n = 6123)

p-value

In-Hospital Mortality ( %) 1.0 0.9 0.15
Major Complications ( %) 17.4 17.6 0.76
Vascular 10.3 10.5 0.75
Cardiac 4.9 4.8 0.90
Respiratory 3.9 3.9 0.87
Infectious 3.2 3.6 0.20
Neurologic/Stroke 1.8 1.7 0.50
Thromboembolic 0.4 0.6 0.14
Resource Use ​ ​ ​
LOS (days) (median [IQR]) 2 [1‒3] 2 [1‒3] 0.11
Costs ($1000) (median [IQR]) 45.0 [36.0‒ 

58.0]
46.0 [36.0‒ 
59.0]

<0.001

30-Day Non-Elective Readmission 
( %)

8.9 10.9 <0.001

90-Day Non-Elective Readmission 
( %)

11.8 15 <0.001

Non-Home Discharge ( %) 24.0 23.3 0.37
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statistically significant association between SCT and the risk of vascular, 
neurologic/stroke, or infectious-related complications.

Discussion

Hematological Malignancies (HM) have previously been shown to be 
associated with adverse clinical outcomes following a variety of surgical 
procedures. However, in this large-scale contemporary study, the pres-
ence of HM was not associated with worse perioperative outcomes 
among TAVR recipients. Notably, in-hospital mortality and major peri-
operative complications were not influenced by the presence of HM. 
Despite these reassuring findings, HM was associated with a slight 
elevation in length of stay, costs, as well as increased 30-day and 90-day 
non-elective readmissions. Furthermore, a subgroup analysis of HM 
patients with a history of stem cell transplantation faced a nearly eight- 
fold increase in the odds of mortality after TAVR. Several of these 
findings merit further discussion.

In the present analysis, HM was not associated with significant 
adverse outcomes after TAVR. These findings are consistent with 

previous findings that a history of cancer is not associated with inferior 
short- or long-term survival in patients undergoing TAVR.24 The authors 
The authors expand on these findings by noting no significant increase in 
the risk of bleeding, thrombotic events, neurologic/stroke, or 
infectious-related complications among TAVR recipients with HM. 
However, despite the small sample size warranting cautious interpre-
tation, these findings reveal a significantly elevated mortality risk 
associated with a history of prior Stem Cell Transplantation (SCT). As 
highlighted in prior studies, this increased risk likely reflects a greater 
burden of comorbidities and heightened frailty within this subgroup, 
potentially due to the progression and treatment of their underlying 
hematologic condition.24–27 Notably, the authors also observed a higher 
incidence of respiratory complications among SCT recipients. This is 
consistent with existing literature and likely stems from the long-term 
effects of the transplant process.28 These patients often remain immu-
nocompromised due to both their underlying malignancy and ongoing 
post-transplant immunosuppressive therapy, increasing their suscepti-
bility to serious respiratory infections.29 Additionally, conditioning 
regimens such as chemotherapy or radiation can cause lasting 

Fig. 2. Kaplan-Meier readmission analysis. Log-rank test comparing curves, p < 0.001.

Fig. 3. Risk-adjusted probabilities of in-hospital mortality and major complications. Error bars representing 95 % confidence Interval.
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pulmonary injury, and chronic graft-versus-host disease may further 
compromise lung function.29–31 Together, these factors likely contribute 
to their increased vulnerability to respiratory complications following 
TAVR. Importantly, specialized oncological care pathways and 
co-management with hematology experts have been shown to improve 
outcomes for these vulnerable patients and should be considered as part 
of TAVR due to the increased risk demonstrated in this analysis.32,33

Taken together, while HM itself should not be a deterrent to TAVR, the 
significant risks observed in SCT patients underscore the importance of 
tailoring care to this high-risk population.

Among TAVR patients with HM, resource utilization proved only 
marginally higher, with an additional $1300 in index hospitalization 
costs and an additional 0.12 days in the hospital length of stay. These 
findings represent a marked reduction from prior studies, with earlier 
studies reporting that cancer patients incur an average of $13,000 more 
in index hospitalization costs and 1.1 additional days of hospitalization 
compared to those without malignancy.34 This lower resource utiliza-
tion aligns with a recent study noting an annual reduction of $1854 in 
TAVR-related costs, likely driven by rising procedural volumes, 
enhanced clinician expertise, and the implementation of fast-track 
discharge protocols.35–37 Continued initiatives to curtail resource utili-
zation in this population remain critical to minimizing both financial 

impact on patients and strain on healthcare systems.
Despite the decline in costs and length of stay, the present analysis 

indicated HM patients face significantly higher risks for 30-day and 90- 
day non-elective readmissions compared to their Non-HM counterparts. 
Although many readmissions were driven by cardiac issues, HM patients 
exhibited a particular vulnerability to infectious rehospitalizations, 
consistent with findings by Sommer et al., who documented an increased 
infection risk among HM patients undergoing cardiac surgery.38 Given 
the unique yet wide spectrum of immunosuppression among patients 
with HM, this finding requires introspection into periprocedural pro-
tocols. Both the American Society of Clinical Oncology and the Infec-
tious Diseases Society of America advocate prophylactic antimicrobial 
therapy for patients with cancer-related immunosuppression, while a 
systematic review by Chai et al. supports the use of prophylactic im-
munoglobulins and vaccinations to mitigate infection risk.39,40 More-
over, a prior study emphasized the importance of personalized discharge 
planning and timely outpatient follow-up for reducing readmission rates 
among HM patients.41 Adopting these strategies, alongside vigilant 
infection monitoring, could not only lower readmission rates but also 
enhance patient well-being and alleviate burdens on healthcare 
resources.

Table 3 
Adjusted outcomes, stratified by the presence of hematological malignancies.

HM (AOR/β, 95 % 
CI) 
(n = 6123)

p-value C-Statistic / 
R2

In–Hospital Mortality 0.96 (0.65‒1.40) 0.82 0.82
Major Complications 0.99 (0.90‒1.10) 0.90 0.72
Vascular 1.01 (0.89‒1.14) 0.90 0.64
Cardiac 0.96 (0.81‒1.14) 0.64 0.65
Respiratory 1.01 (0.84‒1.22) 0.92 0.83
Infectious 1.24 (1.00‒1.55) 0.05 0.91
Neurologic/Stroke 0.93 (0.68‒1.25) 0.61 0.89
Thromboembolic 1.44 (0.86‒2.41) 0.17 0.70
Resource Use ​ ​ ​
LOS (days) +0.12 (0.01‒0.25) 0.045 0.26
Costs ($1000) +1.3 (0.4‒2.3) 0.004 0.09
30-Day Nonelective 

Readmission
1.27 (1.13‒1.42) <0.001 0.60

90-Day Nonelective 
Readmission

1.33 (1.20‒1.48) <0.001 0.60

Non-Home Discharge 0.99 (0.91‒1.1) 0.88 0.70
AOR, Adjusted Odds Ratio, CI, Confidence Interval; LOS, Length of Stay; R2, LOS 
and Costs; All others, C-Statistic; Ref, Non-HM.

Fig. 4. Primary indications for readmission. Categories defined based on DRG groups. * p < 0.001 comparing Non-HM vs. HM.

Table 4 
Adjusted outcomes, stratified by the presence of history of stem cell transplant.

History of Stem Cell Transplant 
(AOR/β, 95 % CI) (n = 217)

p- 
value

C-Statistic 
/ R2

In–Hospital Mortality 7.70 (1.53‒38.8) 0.014 0.84
Major Complications 1.06 (0.62‒1.81) 0.84 0.71
Vascular 0.80 (0.40‒1.59) 0.52 0.65
Cardiac 0.83 (0.29‒2.37) 0.73 0.66
Respiratory 2.96 (1.31‒6.68) 0.009 0.81
Infectious 1.28 (0.31‒5.33) 0.73 0.91
Neurologic/Stroke 1.00 (0.31‒3.29) 0.99 0.92
Thromboembolic 0.51 (0.07‒3.69) 0.50 0.87
Resource Use ​ ​ ​
LOS (days) +0.22 (−0.66‒+1.11) 0.62 0.28
Costs ($1000) +4.5 (−1.4‒+10.5) 0.14 0.11
30-Day Nonelective 

Readmission
1.05 (0.57‒1.94) 0.88 0.60

90-Day Nonelective 
Readmission

1.10 (0.65‒1.88) 0.72 0.60

Non-Home Discharge 1.15 (0.68‒1.96) 0.61 0.70
AOR, Adjusted Odds Ratio; CI, Confidence Interval; LOS, Length of Stay; R2, LOS 
and Costs; All others, C-Statistic; Ref, HM with No History of Stem Cell 
Transplant.
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This study has several important limitations. As a retrospective 
analysis using administrative data, it is subject to inherent limitations in 
causal inference and residual confounding, despite robust multivariable 
adjustment. Key clinical details ‒ such as HM subtype, cancer stage, 
remission status, and treatment modalities (e.g., chemotherapy, immu-
notherapy) ‒ were not available and may influence both baseline risk 
and outcomes. The use of ICD-10 coding introduces the potential for 
misclassification bias, and differences in coding practices across in-
stitutions may further impact data accuracy. The focus on in-hospital 
and 90-day readmission outcomes, dictated by the structure of the 
NRD, precludes assessment of long-term survival, valve durability, and 
HM progression, all of which are critical for informing treatment de-
cisions. The authors also excluded emergent TAVR procedures, poten-
tially underestimating the risk faced by more acutely ill HM patients. 
Cost estimates were derived from inpatient charges and do not account 
for outpatient expenses or long-term financial burden. Additionally, the 
relatively small sample of patients with prior stem cell transplantation 
limits statistical power and generalizability of those findings. Finally, 
while the authors observed increased infection-related readmissions 
among HM patients, the absence of data on prophylactic strategies ‒ 
such as antimicrobial use, vaccinations, or immunoglobulin therapy ‒ 
limits actionable interpretation. Despite these limitations, these findings 
provide meaningful insight into the early outcomes of TAVR in patients 
with HM and underscore opportunities for improved risk stratification 
and multidisciplinary care. In conclusion, while hematologic malig-
nancies were not independently associated with increased in-hospital 
mortality or perioperative complications following TAVR, they remain 
clinically significant due to their association with higher rates of 
infection-related readmissions and increased healthcare costs. Notably, 
patients with a history of stem cell transplantation experienced sub-
stantially elevated mortality, highlighting the need for tailored periop-
erative planning and multidisciplinary management. As TAVR continues 
to expand among medically complex populations, these findings may 
help refine patient selection and guide resource allocation to optimize 
outcomes in this vulnerable cohort. Future research should prioritize 
linkage to more granular datasets to evaluate long-term survival, quality 
of life, and cancer-specific factors such as stage, remission status, 
treatment history, and biomarkers. Additionally, prospective studies are 
warranted to assess the role of prophylactic strategies ‒ such as anti-
microbial use and vaccination protocols ‒ in reducing infection risk 
among TAVR recipients with hematologic malignancies.

Ethical approval statement

This manuscript uses deidentified data from a publicly available 
administrative database and was thus deemed exempt from full review 
by the University of California, Los Angeles Institutional Review Board.

Funding

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.

CRediT authorship contribution statement

Zeyu Liu: Conceptualization, Data curation, Formal analysis, 
Investigation, Visualization, Writing – original draft. Esteban Aguayo: 
Writing – review & editing. Giselle Porter: Writing – review & editing. 
Konmal Ali: Writing – review & editing. Radoslav Zinoviev: Super-
vision, Writing – review & editing. Peyman Benharash: Conceptuali-
zation, Methodology, Project administration, Resources, Supervision, 
Writing – review & editing.

Declaration of competing interest

P. Benharash received fees from AtriCure as a surgical proctor. This 

manuscript does not discuss any AtriCure products or services. Other 
authors report no conflicts.

Acknowledgement

None.

Supplementary materials

Supplementary material associated with this article can be found, in 
the online version, at doi:10.1016/j.clinsp.2025.100741.

References
1. Adams DH, Popma JJ, Reardon MJ, Yakubov SJ, Coselli JS, Deeb GM, et al. 

Transcatheter aortic-valve replacement with a self-expanding prosthesis. N Engl J 
Med. 2014;370(19):1790–1798.

2. Deeb GM, Reardon MJ, Chetcuti S, Patel HJ, Grossman PM, Yakubov SJ, et al. 3-Year 
outcomes in high-risk patients who underwent surgical or transcatheter aortic valve 
replacement. J Am Coll Cardiol. 2016;67(22):2565–2574.

3. Carroll JD, Mack MJ, Vemulapalli S, Herrmann HC, Gleason TG, Hanzel G, et al. 
STS-ACC TVT registry of transcatheter aortic valve replacement. J Am Coll Cardiol. 
2020;76(21):2492–2516.

4. Bagur R, Martin GP, Nombela-Franco L, Doshi SN, George S, Toggweiler S, et al. 
Association of comorbid burden with clinical outcomes after transcatheter aortic 
valve implantation. Heart. 2018;104(24):2058–2066.

5. Yang H, Meng L, Xin S, Chang C, Zhao X, Guo B. Association of age-adjusted 
Charlson comorbidity index with adverse outcomes in patients undergoing 
transcatheter aortic valve replacement: a retrospective cohort study. Medicine. 2023; 
102(47), e36283.

6. Tang L, Sorajja P, Mooney M, Garberich R, Kunz M, Stanberry LI, et al. Transcatheter 
aortic valve replacement in patients with severe comorbidities: a retrospective 
cohort study. Catheter Cardiovasc Interv. 2021;97(2):E253–Ee62.

7. Feldman DR, Romashko MD, Koethe B, Patel S, Rastegar H, Zhan Y, et al. 
Comorbidity burden and adverse outcomes after transcatheter aortic valve 
replacement. J Am Heart Assoc. 2021;10(10), e018978.

8. Danielsen R, Aspelund T, Harris TB, Gudnason V. The prevalence of aortic stenosis in 
the elderly in Iceland and predictions for the coming decades: the AGES-Reykjavík 
study. Int J Cardiol. 2014;176(3):916–922.

9. An Z-Y, Fu H, He Y, Zhu X, Huang Q-S, Wu J, et al. Projected global trends in 
hematological malignancies: incidence, mortality, and disability-adjusted life years 
from 2020 to 2030. Blood. 2023;142(Supplement 1):3810.

10. Zhang N, Wu J, Wang Q, Liang Y, Li X, Chen G, et al. Global burden of hematologic 
malignancies and evolution patterns over the past 30 years. Blood Cancer J. 2023;13 
(1):82.

11. Bavaria JE, Tommaso CL, Brindis RG, Carroll JD, Deeb GM, Feldman TE, et al. 2018 
AATS/ACC/SCAI/STS expert consensus systems of care document: operator and 
institutional recommendations and requirements for transcatheter aortic valve 
replacement: a joint report of the American association for thoracic surgery, 
American college of cardiology, society for cardiovascular angiography and 
interventions, and society of thoracic surgeons. J Am Coll Cardiol. 2019;73(3): 
340–374.

12. Landes U, Iakobishvili Z, Vronsky D, Zusman O, Barsheshet A, Jaffe R, et al. 
Transcatheter aortic valve replacement in oncology patients with severe aortic 
stenosis. JACC Cardiovasc Interv. 2019;12(1):78–86.

13. Biancari F, Dahlbacka S, Juvonen T, Virtanen MPO, Maaranen P, Jaakkola J, et al. 
Favorable outcome of cancer patients undergoing transcatheter aortic valve 
replacement. Int J Cardiol. 2020;315:86–89.

14. Ebrahimian S, Chervu N, Balian J, Mallick S, Yang EH, Ziaeian B, et al. Timing of 
noncardiac surgery following transcatheter aortic valve replacement: a national 
analysis. JACC Cardiovasc Interv. 2024;17(14):1693–1704.

15. NRD overview healthcare cost and utilization project [Available from: https://www. 
hcup-us.ahrq.gov/nrdoverview.jsp.

16. NRD description of data elements healthcare cost and utilization project [Available 
from: https://hcup-us.ahrq.gov/db/nation/nrd/nrddde.jsp.

17. Chervu NL, Balian J, Verma A, Sakowitz S, Cho NY, Mallick S, et al. Development of 
a surgery-specific comorbidity score for use in administrative data. Ann Surg. 2024 
Sep 24. https://doi.org/10.1097/SLA.0000000000006544. Online ahead of print.

18. Gilbert T, Neuburger J, Kraindler J, Keeble E, Smith P, Ariti C, et al. Development 
and validation of a hospital frailty risk score focusing on older people in acute care 
settings using electronic hospital records: an observational study. Lancet. 2018;391 
(10132):1775–1782.

19. Kaiser F, Lv Rudloff, Vehling-Kaiser U, Hollburg W, Nauck F. Alt-Epping B. Palliative 
home care for patients with advanced haematological malignancies ‒ a multicenter 
survey. Ann Hematol. 2017;96(9):1557–1562.

20. Ghabash G, Wilkes J, Bonkowsky JL. National U.S. patient and transplant data for 
Krabbe disease. Front Pediatr. 2021;9, 764626.

21. Chaudhry H, Dhaliwal A, Bains K, Sohal A, Singla P, Sharma R, et al. Hospitalization 
outcomes of acute pancreatitis in hematopoietic stem cell transplant recipients. 
Gastroenterol Res. 2022;15(6):334–342.

22. Thavamani A, Umapathi KK, Dalal J, Sferra TJ, Sankararaman S. Acute pancreatitis 
is associated with increased risk of in-hospital mortality and health care utilization 

Z. Liu et al.                                                                                                                                                                                                                                       Clinics 80 (2025) 100741 

6 

https://doi.org/10.1016/j.clinsp.2025.100741
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0001
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0001
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0001
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0002
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0002
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0002
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0003
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0003
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0003
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0004
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0004
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0004
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0005
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0005
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0005
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0005
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0006
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0006
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0006
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0007
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0007
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0007
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0008
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0008
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0008
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0009
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0009
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0009
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0010
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0010
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0010
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0011
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0011
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0011
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0011
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0011
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0011
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0011
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0012
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0012
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0012
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0013
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0013
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0013
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0014
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0014
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0014
https://www.hcup-us.ahrq.gov/nrdoverview.jsp
https://www.hcup-us.ahrq.gov/nrdoverview.jsp
https://hcup-us.ahrq.gov/db/nation/nrd/nrddde.jsp
https://doi.org/10.1097/SLA.0000000000006544
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0018
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0018
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0018
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0018
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0019
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0019
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0019
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0020
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0020
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0021
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0021
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0021
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0022
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0022


among pediatric patients with hematopoietic stem cell transplantation. J Pediatr. 
2022;246, 110-5.e4.

23. Ranstam J, Cook JA. LASSO regression. Br J Surg. 2018;105(10):1348.
24. Murphy AC, Koshy AN, Cameron W, Horrigan M, Kearney L, Yeo B, et al. 

Transcatheter aortic valve replacement in patients with a history of cancer: 
periprocedural and long-term outcomes. Catheter Cardiovasc Interv. 2021;97(1): 
157–164.

25. Krishan S, Asad ZUA, Quiroga D, Ghazi SM, Quartermaine C, Braunstein Z, et al. 
Comparison of atrial fibrillation prevalence and in-hospital cardiovascular outcomes 
between patients undergoing allogeneic versus autologous hematopoietic stem cell 
transplantation: insights from the national inpatient sample. Sci Rep. 2024;14(1), 
16829.

26. Bhandari R, Teh JB, He T, Nakamura R, Artz AS, Jankowska MM, et al. Social 
vulnerability and risk of nonrelapse mortality after allogeneic hematopoietic cell 
transplantation. J Natl Cancer Inst. 2022;114(11):1484–1491.

27. Climie RE, Dillon HT, Horne-Okano Y, Wallace I, Avery S, Kingwell BA, et al. 
Vascular aging is accelerated in hematological cancer survivors who undergo 
allogeneic stem cell transplant. Hypertension. 2023;80(9):1881–1889.

28. Kotloff RM, Ahya VN, Crawford SW. Pulmonary complications of solid organ and 
hematopoietic stem cell transplantation. Am J Respir Crit Care Med. 2004;170(1): 
22–48.

29. Shiari A, Nassar M, Soubani AO. Major pulmonary complications following 
hematopoietic stem cell transplantation: what the pulmonologist needs to know. 
Respir Med. 2021;185, 106493.

30. Yadav H, Nolan ME, Bohman JK, Cartin-Ceba R, Peters SG, Hogan WJ, et al. 
Epidemiology of acute respiratory distress syndrome following hematopoietic stem 
cell transplantation. Crit Care Med. 2016;44(6):1082–1090.

31. Chi AK, Soubani AO, White AC, Miller KB. An update on pulmonary complications of 
hematopoietic stem cell transplantation. Chest. 2013;144(6):1913–1922.

32. Leedy D, Elison DM, Farias F, Cheng R, McCabe JM. Transcatheter aortic valve 
intervention in patients with cancer. Heart. 2023;109(20):1508.

33. Goede V, Stauder R. Multidisciplinary care in the hematology clinic: implementation 
of geriatric oncology. J Geriatr Oncol. 2019;10(3):497–503.

34. Grant JK, Vincent L, Ebner B, Maning J, Singh H, Olorunfemi O, et al. In-hospital 
outcomes in patients with a history of malignancy undergoing transcatheter aortic 
valve implantation. Am J Cardiol. 2021;142:109–115.

35. Hyung K An J, Faridmoayer E, Haefner L, Salami AC, Sharath SE, Kougias P. Trends 
and predictors of inflation-adjusted costs in transcatheter and surgical aortic valve 
replacement in a nationally representative sample. Surgery. 2024;176(2):289–294.

36. Marcantuono R, Gutsche J, Burke-Julien M, Anwaruddin S, Augoustides JG, Jones D, 
et al. Rationale, development, implementation, and initial results of a fast track 
protocol for transfemoral transcatheter aortic valve replacement (TAVR). Catheter 
Cardiovasc Interv. 2015;85(4):648–654.

37. Badheka AO, Patel NJ, Panaich SS, Patel SV, Jhamnani S, Singh V, et al. Effect of 
hospital volume on outcomes of transcatheter aortic valve implantation. Am J 
Cardiol. 2015;116(4):587–594.

38. Sommer SP, Lange V, Yildirim C, Schimmer C, Aleksic I, Wagner C, et al. Cardiac 
surgery and hematologic malignancies: a retrospective single-center analysis of 56 
consecutive patients. Eur J Cardiothorac Surg. 2011;40(1):173–178.

39. Taplitz RA, Kennedy EB, Bow EJ, Crews J, Gleason C, Hawley DK, et al. 
Antimicrobial prophylaxis for adult patients with cancer-related 
immunosuppression: ASCO and IDSA clinical practice guideline update. J Clin Oncol. 
2018;36(30):3043–3054.

40. Chai KL, Wong J, Weinkove R, Keegan A, Crispin P, Stanworth S, et al. Interventions 
to reduce infections in patients with hematological malignancies: a systematic 
review and meta-analysis. Blood Adv. 2023;7(1):20–31.

41. Garrigues SK, Hansen J, Settlemire J, Dugala A, Bergman D, Conte M, et al. The 
transition tightrope: optimizing post-discharge care for acute leukemia patients. JCO 
Oncol Pract. 2023;19(11_suppl):323.

Z. Liu et al.                                                                                                                                                                                                                                       Clinics 80 (2025) 100741 

7 

http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0022
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0022
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0023
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0024
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0024
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0024
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0024
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0025
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0025
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0025
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0025
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0025
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0026
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0026
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0026
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0027
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0027
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0027
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0028
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0028
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0028
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0029
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0029
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0029
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0030
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0030
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0030
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0031
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0031
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0032
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0032
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0033
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0033
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0034
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0034
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0034
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0035
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0035
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0035
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0036
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0036
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0036
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0036
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0037
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0037
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0037
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0038
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0038
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0038
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0039
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0039
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0039
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0039
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0040
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0040
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0040
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0041
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0041
http://refhub.elsevier.com/S1807-5932(25)00160-7/sbref0041

	Association of hematological malignancies with clinical and financial outcomes following transcatheter aortic valve replacement
	Introduction
	Materials and methods
	Data source and study population
	Variable definitions and study outcomes
	Statistical analysis

	Results
	Patient demographics and clinical characteristics
	Multivariable analysis
	History of stem cell transplant is associated with inferior TAVR outcomes

	Discussion
	Ethical approval statement
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgement
	Supplementary materials
	References


