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Abstract
Background
Patients with malignancy undergoing transcatheter aortic valve replacement (TAVR) are a growing, high-risk
group. The impact of overall comorbidity burden beyond malignancy itself on outcomes is unclear.

Objectives
To evaluate the association between comorbidity burden (Elixhauser Comorbidity Index, excluding
malignancy) and in-hospital mortality in TAVR patients with coexisting malignancy, stratified by
malignancy type and disease activity.

Methods
Using the 2022 National Inpatient Sample, we identified TAVR hospitalizations with coexisting malignancy.
Malignancies were classified as solid or hematologic; active disease was defined by chemotherapy, radiation,
or metastatic codes. Comorbidity burden was stratified as low, moderate, or high. The primary outcome was
in-hospital mortality. Multivariable logistic regression adjusted for patient, hospital, and malignancy-
specific factors.

Results
Among 2,364 hospitalizations (weighted n=11,820 nationally; mean age 77.4 years; 44.2% female), solid
tumors accounted for 87.6% of the cases and hematologic malignancies for 12.4%. Active malignancy was
present in 34.2% overall (32.8% solid, 44.6% hematologic). High comorbidity burden was seen in 38.6% of
the patients. Overall, in-hospital mortality was 3.2%, rising from 1.1% (low burden) to 5.4% (high burden).
On adjusted analysis, high comorbidity burden, active malignancy, hematologic malignancy, metastatic
disease, and nonelective admission were independent predictors of mortality.

Conclusions
In TAVR patients with malignancy, higher comorbidity burden is independently associated with increased
in-hospital mortality. Comprehensive comorbidity assessment should inform preprocedural risk
stratification.

Categories: Cardiology
Keywords: active malignancy, comorbidity burden, elixhauser comorbidity index, hematologic malignancy, in-
hospital mortality, malignancy, metastatic disease, risk stratification, solid tumor, tavr

Introduction
Transcatheter aortic valve replacement (TAVR) has changed the approach to severe aortic stenosis and has
become a standard treatment across surgical risk categories. Since its initial approval for patients unable to
undergo surgery, the procedure has been extended to those with high risk, intermediate risk, and, more
recently, low risk for surgical complications [1,2]. At the same time, the number of older adults with cancer
who undergo TAVR has grown. This trend reflects an aging population, better cancer survival, and the
overlap between the age groups affected by both valvular heart disease and malignancy [3,4].
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Patients who have both cancer and severe aortic stenosis present distinct challenges for clinicians. They
often carry a higher burden of other medical conditions. Some have received treatments that can affect the
cardiovascular system. For example, anthracycline-based chemotherapy such as doxorubicin is associated
with dose-dependent cardiomyopathy and heart failure, while chest radiation therapy used for Hodgkin
lymphoma or breast cancer can cause accelerated valvular thickening, fibrosis, and calcification, often
presenting years to decades after treatment [5,6]. There is also uncertainty about whether the procedure
offers a meaningful long-term benefit given the patient's cancer prognosis. Earlier studies have shown that
TAVR can be performed safely in selected patients with cancer, with acceptable short-term outcomes [7].
However, most of these studies have treated cancer as a simple yes or no variable and have not carefully
examined the broader burden of other illnesses that often accompany a cancer diagnosis.

Beyond clinical factors, social determinants of health are increasingly recognized as independent risk factors
for cardiovascular outcomes. Neighborhood disadvantage, limited access to specialized care, and social
vulnerability have been associated with higher postprocedural complications following transcatheter aortic
valve replacement [8]. These social factors may interact with both cancer status and comorbidity burden to
influence outcomes. However, they remain underexplored in patients with coexisting malignancy
undergoing the procedure.

Several gaps in knowledge remain. The role of overall comorbidity burden apart from the cancer itself is not
well understood. Current risk scores used before TAVR, such as the Society of Thoracic Surgeons Predicted
Risk of Mortality and the EuroSCORE II, were not developed in cancer populations and may not fully
account for the many medical conditions that cluster in this group [1,2]. Previous work has not routinely
distinguished between solid tumors and hematologic malignancies, which differ in their biology, treatment
approaches, and outlook [5,6]. In addition, whether a patient has cancer that is actively being treated or is in
remission has not been well studied in this setting, leaving an important source of potential bias
unaddressed [7].

We therefore sought to examine the relationship between comorbidity burden measured with the Elixhauser
Comorbidity Index and in-hospital mortality in patients undergoing transcatheter aortic valve replacement
who also have cancer. We further aimed to separate outcomes by cancer type and by whether the cancer was
active or inactive to provide a clearer picture of risk in this group.

Materials And Methods
We used the 2022 National Inpatient Sample, a large publicly available database of hospital discharges in the
United States developed by the Agency for Healthcare Research and Quality as part of the Healthcare Cost
and Utilization Project [9]. The database contains data from roughly seven million unweighted hospital stays
each year and represents a 20 percent sample of community hospitals across the country. Discharge weights
allow estimates of national totals. Because this study used deidentified public data, it was exempt from
institutional review board review, and informed consent was not required.

We identified hospital stays for patients aged 18 years or older who underwent TAVR and had a diagnosis of
cancer using the International Classification of Diseases, Tenth Revision, Clinical Modification and
Procedure Coding System codes [10]. We included stays with a TAVR, a diagnosis of cancer, and a
hospitalization date in 2022.

To create a uniform group and reduce the influence of other conditions that could affect in hospital
mortality, we applied a broad set of exclusion criteria. We excluded patients who had surgical aortic valve
replacement to keep the focus on transcatheter procedures. We excluded patients under 18 years of age
because their conditions differ from those of adults. We excluded stays with missing information on whether
the patient died in the hospital. We also excluded cases where non-melanoma skin cancer was the only
cancer diagnosis, as this condition rarely affects decisions about the procedure.

We added further exclusions to remove patients whose outcomes might be driven by severe acute illnesses
rather than by their baseline comorbidity burden. We excluded patients with cardiogenic shock at the time of
admission because this condition carries a very high risk of death. We excluded patients who had a cardiac
arrest before or during the hospital stay. We excluded patients whose main reason for admission was a heart
attack involving elevation of the ST segment, as the urgency of treatment in that setting follows a different
clinical pathway. We excluded patients with advanced liver disease, defined as cirrhosis with complications
or liver failure, because of the high mortality associated with end-stage liver disease. We excluded patients
with end-stage kidney disease requiring chronic dialysis because their risks and outcomes differ from those
of the general transcatheter aortic valve replacement population. We also excluded patients who had active
sepsis or infection of the heart valves at the time of admission to avoid the confounding effects of acute
infection [11].

We classified cancers using a stepwise approach. Solid tumors included cancers arising from organs such as
the prostate, lung, breast, colon and rectum, pancreas, and genitourinary tract. We listed specific sites when
numbers were large enough. Hematologic malignancies included cancers of the blood and lymph nodes, such

 

2026 Teddy et al. Cureus 18(4): e107671. DOI 10.7759/cureus.107671 2 of 12

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


as lymphomas, leukemias, and multiple myeloma. We defined active cancer as the presence of any of the
following during the same hospital stay: chemotherapy administration, radiation therapy, a diagnosis of
metastatic disease, or a code indicating active cancer treatment. Inactive cancer was defined as a cancer
diagnosis without any of these treatment codes, representing cancer that was in remission or a past history.
Metastatic disease was defined by codes for secondary cancerous growths.

We assessed comorbidity burden using the Elixhauser Comorbidity Index, a validated measure that includes
31 conditions and is widely used to predict in-hospital mortality, length of stay, and healthcare utilization
[12]. The index was originally developed using administrative data to capture comorbid conditions associated
with inpatient outcomes [13]. For this study, we identified each Elixhauser comorbidity using International
Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) diagnosis codes available in
the Healthcare Cost and Utilization Project (HCUP) database. We then applied the Agency for Healthcare
Research and Quality's HCUP comorbidity software (AHRQ, Rockville, MD, USA) to generate individual
comorbidity variables and calculated a composite score using the van Walraven weighting scheme, which
assigns point values to each condition based on its relative contribution to in-hospital mortality risk [6,13].
The Elixhauser-based summary score has been shown to perform well in predicting short- and long-term
mortality across diverse patient populations [14].

To isolate noncancer comorbidity burden, we excluded malignancy-related conditions, including solid
tumors without metastasis, metastatic cancer, lymphoma, and leukemia. The resulting score reflects the
burden of noncancer chronic diseases such as cardiovascular, pulmonary, renal, and metabolic conditions.
Higher scores indicate greater comorbidity burden and are associated with increased risk of in-hospital
mortality, longer length of stay, and higher hospital costs. Patients were subsequently categorized into three
groups based on score distribution and prior literature: low, moderate, and high comorbidity burden.
Patient-level variables included age, sex, race and ethnicity, median household income based on residential
zip code, and primary payer. Clinical variables included cancer status (active vs nonactive), presence of
metastatic disease, admission type (elective vs nonelective), length of stay, and discharge disposition.
Hospital-level variables included bed size, geographic region, and teaching status. The primary outcome was
in-hospital mortality, as reliably captured within the National Inpatient Sample.

We used Stata version 18.0 (StataCorp, College Station, TX) for all analyses. Survey-specific procedures were
applied to account for the complex sampling design of the National Inpatient Sample, including
stratification, clustering, and discharge-level weights. Baseline characteristics were compared across
comorbidity burden groups using survey-weighted chi-square tests for categorical variables and survey-
weighted linear regression for continuous variables. A multivariable logistic regression model was
constructed to identify independent predictors of in-hospital mortality [12,13]. Covariates were selected
based on clinical relevance and prior literature, including comorbidity burden, age, sex, cancer type, active
cancer status, metastatic disease, admission type, and hospital teaching status [12,14]. Sensitivity analyses
included modeling the comorbidity index as a continuous variable, restricting analyses to nonmetastatic
solid tumors, performing propensity score matching between high and low comorbidity groups, and
conducting subgroup analyses by cancer type and activity status. Missing data were minimal (<5%) and
handled using complete case analysis. A two-tailed p-value <0.05 was considered statistically significant. All
estimates were weighted to reflect national-level inferences.

Results
From the 2022 National Inpatient Sample, we identified 2,364 hospital stays that met our criteria. After
applying discharge weights, this corresponded to 11,820 hospitalizations for TAVR with coexisting cancer in
the United States during 2022.

Of the 11,820 weighted hospitalizations, solid tumors accounted for 87.6% (n=10,354) and hematologic
malignancies accounted for 12.4% (n=1,466). Among solid tumors, the most common were prostate cancer in
23.1% (n=2,730), lung cancer in 18.7% (n=2,210), breast cancer in 15.3% (n=1,808), colorectal cancer in 8.9%
(n=1,052), and other solid tumors in 21.6% (n=2,554). Active cancer was present in 34.2% (n=4,042) of the
overall cohort. Among patients with solid tumors, active cancer was present in 32.8% (n=3,396). Among
those with hematologic malignancies, active cancer was present in 44.6% (n=654). This difference was
statistically significant. Metastatic disease was present in 14.3% (n=1,690) overall, with a higher rate among
solid tumors at 15.2% (n=1,574) compared to hematologic malignancies at 7.8% (n=114) (Table 1).
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Classification ICD-10-CM Codes Weighted n (%)

Solid Tumors C00-C80 87.6% (n=10,354)

Prostate C61 23.1% (n=2,730)

Lung C34 18.7% (n=2,210)

Breast C50 15.3% (n=1,808)

Colorectal C18-C20 8.9% (n=1,052)

Other solid C00-C80 (excluding above) 21.6% (n=2,554)

Hematologic Malignancies C81-C96 12.4% (n=1,466)

Lymphoma C81-C85 5.7% (n=678)

Leukemia C91-C95 4.3% (n=512)

Multiple myeloma C90 2.3% (n=276)

Disease Activity   

Active malignancy Z51.11, Z51.12, Z51.0, Z51.1, Z51.2, C77-C80 34.2% (n=4,042)

Inactive malignancy No active treatment codes 65.8% (n=7,778)

Metastatic Disease C77-C80 14.3% (n=1,690)

TABLE 1: Data are presented as weighted percentage with weighted sample size (n) in brackets.
The total weighted sample size (N) for the study population was 11,820.

 

The average age was 77.4 years and did not differ meaningfully across the three comorbidity burden groups.
Female patients made up 44.2% (n=5,228) of the overall group. The proportion of women increased from
40.1% (n=1,374) in the low-burden group to 46.8% (n=2,130) in the high-burden group. Patients with high
comorbidity burden were more likely to have metastatic disease, with 22.4% (n=890) in the high-burden
group compared to 8.2% (n=281) in the low-burden group. Active cancer was also more common in the high
burden group, affecting 41.2% (n=1,782) compared to 28.6% (n=980) in the low burden group. Hematologic
malignancies were more frequent in the high-burden group, accounting for 16.0% (n=728) compared to 7.8%
(n=268) in the low-burden group. Unplanned admissions increased across the groups, from 14.7% (n=504) in
the low-burden group to 31.5% (n=1,434) in the high-burden group. Length of stay also increased, from a
median of two days in the low-burden group to four days in the high-burden group. Hospital characteristics
did not differ across the groups, with teaching hospitals accounting for roughly two-thirds of admissions in
each group (Table 2).
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Characteristic
Low Burden (ECI 0–
2)

Moderate Burden (ECI 3–
4)

High Burden (ECI
≥5)

Test Statistic p-Value

Weighted n 3,428 3,840 4,552   

Demographics      

Age, mean±SD 76.8±8.4 77.2±8.1 77.9±8.2 F=1.72 0.18

Female sex, % (n) 40.1% (n=1,374) 44.0% (n=1,690) 46.8% (n=2,130) χ²=6.98 0.008

White race, % (n) 74.1% (n=2,540) 72.1% (n=2,770) 71.2% (n=3,240) χ²=2.12 0.12

Malignancy Characteristics      

Solid tumor, % (n) 92.2% (n=3,160) 87.8% (n=3,370) 84.0% (n=3,824) χ²=12.45 <0.001

Hematologic malignancy, %
(n)

7.8% (n=268) 12.2% (n=470) 16.0% (n=728) χ²=8.31 0.004

Active malignancy, % (n) 28.6% (n=980) 33.3% (n=1,280) 41.2% (n=1,782) χ²=14.67 <0.001

Metastatic disease, % (n) 8.2% (n=281) 13.5% (n=519) 22.4% (n=890) χ²=22.45 <0.001

Admission Characteristics      

Nonelective admission, % (n) 14.7% (n=504) 23.1% (n=887) 31.5% (n=1,434) χ²=18.92 <0.001

Length of stay, median (IQR) 2 (1-4) 3 (2-5) 4 (2-7) F=15.34 <0.001

Hospital Characteristics      

Urban teaching hospital, % (n) 65.2% (n=2,235) 67.0% (n=2,572) 68.8% (n=3,132) χ²=2.89 0.09

TABLE 2: Baseline Characteristics by Comorbidity Burden
Data are presented as weighted mean ± standard deviation, weighted percentage with weighted sample size (n) in brackets, or weighted median with
interquartile range (IQR). The total weighted sample size (N) for the study population was 11,820. Statistical comparisons were performed using survey-
weighted chi-square tests for categorical variables and survey-weighted linear regression for continuous variables. Length of stay is reported in days.

ECI: Elixhauser Comorbidity Index.

 

Overall in-hospital mortality was 3.2% (n=378). Mortality increased across comorbidity burden groups.
Patients with low comorbidity burden had a mortality rate of 1.1% (n=38). Those with moderate comorbidity
burden had a rate of 2.8% (n=108). Those with high comorbidity burden had a rate of 5.4% (n=232). The
trend across the three groups was statistically significant (Figure 1).
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FIGURE 1: In-hospital mortality rates by comorbidity burden Strata.
Data are presented as weighted percentage with weighted sample size (n) in brackets. Weighted n represents
the weighted number of hospital stays in each comorbidity burden group. Statistical comparison was performed
using survey-weighted chi-square test (χ²=18.45, p<0.001). Error bars represent 95% confidence intervals.  Low
(ECI 0-2): weighted n=3,428; in‑hospital mortality 1.1% (n=38), 95% CI: 0.4–2.3% Moderate (ECI 3-4): weighted
n=3,840; in‑hospital mortality 2.8% (n=108), 95% CI 1.7-4.3%, high (ECI ≥5): weighted n=4,552; in‑hospital
mortality 5.4% (n=232), 95% CI 4.0-7.1%.

ECI: Elixhauser Comorbidity Index; CI: confidence interval.

Subgroup analysis by cancer type and activity showed differences in mortality. Among patients with active
solid tumors, mortality was 4.8% (n=163). Among those with inactive solid tumors, mortality was 2.4%
(n=167). Among patients with active hematologic malignancies, mortality was 5.6% (n=37). Among those
with inactive hematologic malignancies, mortality was 2.9% (n=24). The overall comparison across these
four groups was statistically significant (Figure 2).
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FIGURE 2: In-hospital mortality by cancer type and whether the cancer
was active.
Data are presented as weighted percentage with weighted sample size (n) in brackets. Weighted n represents
the weighted number of hospital stays in each subgroup. Statistical comparisons were performed using survey-
weighted chi-square test. For solid tumors: active vs. inactive (χ²=12.34, p<0.001). For hematologic malignancies:
active vs. inactive (χ²=4.56, p=0.03). Error bars represent 95% confidence intervals. Solid Tumor, Active: weighted
n=3,396; in‑hospital mortality 4.8% (n=163), 95% CI 3.9–5.9%, Solid Tumor, Inactive: weighted n = 6,958;
in‑hospital mortality 2.4% (n = 167), 95% CI 1.8-3.2%, Hematologic, Active: weighted n=654; in‑hospital mortality
5.6% (n=37), 95% CI 4.1-7.4%; Hematologic, Inactive: weighted n=812; in‑hospital mortality 2.9% (n=24), 95% CI:
1.8-4.5%.

After adjusting for age, sex, cancer type, active cancer, metastatic disease, unplanned admission, and
teaching hospital status, comorbidity burden remained a strong predictor of in-hospital death. Patients with
moderate comorbidity burden had an adjusted odds ratio of 2.34 compared to those with low burden.
Patients with high comorbidity burden had an adjusted odds ratio of 4.21, representing a more than fourfold
increase in the odds of death. Cancer characteristics also independently predicted death. Hematologic
malignancy carried an adjusted odds ratio of 1.62. Active cancer carried an adjusted odds ratio of 1.89.
Metastatic disease carried an adjusted odds ratio of 2.89. Among clinical factors, unplanned admission was a
strong predictor with an adjusted odds ratio of 3.45. Age showed a trend toward increased risk but did not
reach statistical significance. Female sex and teaching hospital status were not independently associated
with mortality (Figure 3).
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FIGURE 3: Multivariable logistic regression for predictors of in hospital
mortality.
Adjusted odds ratios (OR) with 95% confidence intervals (CI) were generated using survey-weighted multivariable
logistic regression. The covariates included in the model were comorbidity burden (low, moderate, high),
malignancy type (solid, hematologic), active malignancy (yes, no), metastatic disease (yes, no), nonelective
admission (yes, no), age (continuous), sex (male, female), and hospital teaching status (urban teaching, non-
teaching). Reference categories were as follows: comorbidity burden (low), malignancy type (solid), active
malignancy (no), metastatic disease (no), nonelective admission (no), sex (male), and hospital teaching status
(non-teaching).

We performed several sensitivity analyses to test whether our findings held under different conditions.
When we treated the comorbidity index as a continuous measure, each one-point increase was associated
with a 19 percent increase in the odds of death. When we limited the analysis to patients with solid tumors
that had not spread, the association between high comorbidity burden and death remained. After propensity
score matching to balance characteristics between high- and low-burden groups, the effect size was similar.
When we separated patients by cancer type, high comorbidity burden remained a predictor in both solid
tumors and hematologic malignancies. When we separated patients by whether the cancer was active, high
comorbidity burden remained a predictor in both groups (Figure 4).
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FIGURE 4: Sensitivity analyses comparing high versus low comorbidity
burden.
Adjusted odds ratios (OR) with 95% confidence intervals (CI) were generated using survey-weighted multivariable
logistic regression. The covariates included in the model were comorbidity burden (low, moderate, high),
malignancy type (solid, hematologic), active malignancy (yes, no), metastatic disease (yes, no), nonelective
admission (yes, no), age (continuous), sex (male, female), and hospital teaching status (urban teaching, non-
teaching). Reference categories were as follows: comorbidity burden (low), malignancy type (solid), active
malignancy (no), metastatic disease (no), nonelective admission (no), sex (male), and hospital teaching status
(non-teaching). "Primary analysis" refers to the main multivariable logistic regression model examining the
association between high comorbidity burden (ECI ≥5) versus low comorbidity burden (ECI 0-2) and in-hospital
mortality in the full study population after applying all inclusion and exclusion criteria.

ECI: Elixhauser Comorbidity Index.

Secondary outcomes also differed across comorbidity groups. Discharge to a skilled nursing facility occurred
in 18.4% (n=2,176) of patients overall, with rates increasing from 12.3% (n=422) in the low-burden group to
26.8% (n=1,220) in the high-burden group. Median length of stay was three days overall and increased
across groups. Total hospital charges also increased with comorbidity burden.

Discussion
In this nationally representative study of patients undergoing TAVR who also had cancer, we found that a
high burden of other medical conditions was common, affecting 38.6% of the group. In-hospital mortality
rose with increasing comorbidity burden, from 1.1% among those with few other conditions to 5.4% among
those with many. This relationship held after accounting for age, sex, cancer type, whether the cancer was
active, whether it had spread, and hospital factors. Patients with a high comorbidity burden had four times
the odds of dying in the hospital compared to those with a low burden [5,9].

Cancer characteristics also mattered. Patients with blood cancers had higher odds of death than those with
solid tumors. Those whose cancer was active had higher odds than those whose cancer was in remission.
Those whose cancer had spread had higher odds than those without spread. Even after accounting for these
cancer-related factors, comorbidity burden remained the strongest predictor of in-hospital death [5,15].

A related phenomenon worth noting is the "obesity paradox" in TAVR, wherein overweight and obese
patients often have lower post-procedural mortality than normal-weight patients despite higher
complication rates [16]. This counterintuitive finding suggests that metabolic reserve or other protective
factors may modify TAVR outcomes in ways that interact with comorbidity burden. Whether this paradox
holds in cancer patients undergoing TAVR remains unknown and warrants further investigation.

Our findings build on earlier work in this area. Landes and colleagues reported that transcatheter aortic
valve replacement can be performed safely in patients with cancer, with short-term mortality around 4
percent [17]. Aikawa and colleagues found that patients with active cancer had higher in-hospital death
rates than those without active cancer [18]. However, those studies did not fully account for the broader
burden of other illnesses that often accompany cancer. Our results suggest that previous estimates of the
risk tied to cancer itself may have been too high because they did not adequately separate the effect of
cancer from the effect of other conditions that are common in this group [19].
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A key contribution of this study is the detailed breakdown of outcomes by cancer type and by whether the
cancer was active. Patients with blood cancers had a 62 percent higher odds of death than those with solid
tumors. Several factors may explain this correlation. Blood cancers often are characterized by weakened
immune systems, low blood counts, and higher infection risk, all of which could increase the risk of a
procedure. In our data, patients with blood cancers were also more likely to be receiving active treatment at
the time of the procedure. Active cancer itself was associated with an 89 percent higher odds of death, even
after accounting for whether the cancer had spread and for the burden of other illnesses. This finding
highlights the importance of knowing whether a patient is in active treatment or has a remote history of
cancer [20].

Our results have several implications for clinical practice. When assessing risk before transcatheter aortic
valve replacement, the overall burden of other medical conditions should be measured with a tool such as
the Elixhauser index rather than focusing only on whether cancer is present. The fourfold higher mortality
among patients with a high burden of other conditions should be part of discussions with patients and
families. For patients with many other illnesses and a limited outlook from their cancer, alternatives to the
procedure may be worth considering. For patients with a high comorbidity burden, efforts to improve
nutrition, assess frailty, and coordinate care between heart and cancer specialists before the procedure may
be beneficial. The higher risk seen with blood cancers and active cancer suggests that these patients may
need closer monitoring, attention to infection prevention, and careful timing of the procedure relative to
their cancer treatments [21].

This study has strengths. The National Inpatient Sample allowed us to examine a large group of patients
from across the country, making the findings broadly applicable. We used a careful approach to measuring
comorbidity by leaving out cancer-related diagnoses to avoid bias. We provided detailed information on
cancer type and whether the cancer was active, which has been missing from much of the earlier literature.
We performed several sensitivity analyses, and the results were consistent [22].

Several limitations should be considered. The National Inpatient Sample relies on diagnosis and procedure
codes, which can contain errors. Other studies have shown that codes for TAVR are generally accurate. We
lack detailed information on cancer stage beyond whether it had spread, on the specific chemotherapy drugs
used, and on the timing of cancer treatment relative to the procedure. We also lack data on frailty and
detailed heart function. Our definition of active cancer based on treatment codes may miss some patients
whose cancer is active but who are not receiving treatment during the hospital stay [21,23]. The database
captures only outcomes during the hospital stay, so we cannot report on survival after discharge or on
quality of life. This is especially important for patients with advanced cancer, where the long-term benefit of
the procedure may be limited. The database tracks hospital stays rather than individual patients, though this
is less of a concern for a procedure that is usually performed only once [12,22]. Our findings apply to
patients who were selected for the procedure and may not apply to those who were not. Despite our efforts to
adjust for many factors, there may still be unmeasured differences between groups, such as frailty or patient
preferences, that could influence both who receives the procedure and how they fare.

Future studies should confirm these findings using clinical registries that contain more detailed information
on cancer stage, treatment timing, and longer term outcomes. Researchers should examine whether specific
types of chemotherapy or radiation affect outcomes after transcatheter aortic valve replacement. Studies
that track patients beyond the hospital stay to capture survival, cancer progression, and quality of life are
needed [24]. Better risk scores that combine comorbidity burden, cancer type, and cancer activity with
traditional heart risk factors would help guide decisions. Prospective studies are needed to determine the
best timing of TAVR in relation to cancer treatment and to define the role of teams that include both heart
specialists and cancer specialists in caring for this group [18,25].

Conclusions
Among patients undergoing TAVR with coexisting malignancy, higher comorbidity burden is associated with
a fourfold increase in hospital mortality. This relationship holds regardless of cancer type or whether the
cancer is active. What sets this study apart is a more nuanced approach than simply classifying cancer as
present or absent. We separately examined overall comorbidity burden, the distinction between solid and
hematologic malignancies, and whether the cancer was actively being treated. Each of these factors
contributed independently to patient outcomes. Our finding that the burden of other medical conditions
predicted mortality more strongly than the mere presence of cancer suggests that earlier research may have
overestimated the risk attributable to malignancy alone.

For clinical practice, physicians should look beyond whether a patient simply has cancer. A complete picture
of other medical conditions matters just as much as the cancer itself. Blood cancers, active disease, and
metastatic spread each add further risk. Heart teams should work closely with cancer specialists to decide
who is best suited for the procedure and when to perform it. Some patients with many other illnesses and
aggressive cancers may be better served by alternative options. Future research must track patients over
longer periods and collect richer information on cancer stage, treatment timing, and overall health to build
better decision tools. This work is essential for an aging population where heart disease and cancer
increasingly overlap.

 

2026 Teddy et al. Cureus 18(4): e107671. DOI 10.7759/cureus.107671 10 of 12

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Teddy A. Teddy, Fraol T. Erega, Spencer Cadet, Kendall Bell, Abdelwahab Ahmed,
Mustafa Marzoung, Cynthia O. Okolie

Drafting of the manuscript:  Teddy A. Teddy, Fraol T. Erega, Spencer Cadet, Kendall Bell, Abdelwahab
Ahmed, Mustafa Marzoung, Cynthia O. Okolie

Critical review of the manuscript for important intellectual content:  Teddy A. Teddy, Fraol T. Erega,
Spencer Cadet, Kendall Bell, Abdelwahab Ahmed, Mustafa Marzoung, Cynthia O. Okolie

Supervision:  Teddy A. Teddy, Kendall Bell

Disclosures
Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. Exempt from IRB approval issued approval NA. This study utilized de identified
data from the 2022 National Inpatient Sample, a publicly available database. Because the data are de
identified and publicly accessible, this study was deemed exempt from institutional review board review.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Otto CM, Nishimura RA, Bonow RO, et al.: 2020 ACC/AHA guideline for the management of patients with

valvular heart disease: a report of the American College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines. Circulation. 2021, 143:e72-227. 10.1161/CIR.0000000000000923

2. Saberian P, Contreras R, Gurram A, et al.: Clinical outcomes and prognostic implications of TAVR in
patients with active cancer: a meta-analysis. Clin Cardiol. 2025, 48:e70121. 10.1002/clc.70121

3. Chang HM, Okwuosa TM, Scarabelli T, Moudgil R, Yeh ET: Cardiovascular complications of cancer therapy:
best practices in diagnosis, prevention, and management: part 2. J Am Coll Cardiol. 2017, 70:2552-65.
10.1016/j.jacc.2017.09.1095

4. Popma JJ, Deeb GM, Yakubov SJ, et al.: Transcatheter aortic-valve replacement with a self-expanding valve
in low-risk patients. N Engl J Med. 2019, 380:1706-15. 10.1056/NEJMoa1816885

5. Healthcare cost and utilization project (HCUP): National Inpatient Sample (NIS) Database documentation.
agency for healthcare research and quality. (2022). Accessed: March 28, 2026: https://hcup-
us.ahrq.gov/db/nation/nis/nisdbdocumentation.jsp.

6. Tanaka H, Tsuchikane E, Muramatsu T, et al.: A novel algorithm for treating chronic total coronary artery
occlusion. J Am Coll Cardiol. 2019, 74:2392-404. 10.1016/j.jacc.2019.08.1049

7. Afilalo J, Lauck S, Kim DH, et al.: Frailty in older adults undergoing aortic valve replacement: the FRAILTY-
AVR study. J Am Coll Cardiol. 2017, 70:689-700. 10.1016/j.jacc.2017.06.024

8. Borkowski P, Borkowska N, Mangeshkar S, Adal BH, Singh N: Racial and socioeconomic determinants of
cardiovascular health: a comprehensive review. Cureus. 2024, 16:e59497. 10.7759/cureus.59497

9. Felix N, Nogueira A, Carvalho PE, et al.: Outcomes of patients with active cancer after transcatheter aortic
valve replacement: an updated meta-analysis. Cardiooncology. 2024, 10:55. 10.1186/s40959-024-00256-8

10. Osawa T, Tajiri K, Hoshi T, Ieda M, Ishizu T: Impact of cancer in patients with aortic stenosis undergoing
transcatheter aortic valve replacement: A systematic review and meta-analysis. Int J Cardiol Heart Vasc.
2024, 52:101410. 10.1016/j.ijcha.2024.101410

11. Barbier MA, Gerard L, Grinberg D, François L, Walter T, Obadia JF, Rioufol G: Transcatheter valve
replacement in carcinoid heart disease: a potential change of paradigm. Interdiscip Cardiovasc Thorac Surg.
2026, 41:ivag001. 10.1093/icvts/ivag001

12. Chlebicki AZ, Kozioł M: Homogeneous group approach to Elixhauser comorbidity for hospital death using
administrative data. Arch Med Sci. 2020, 16:321-36. 10.5114/aoms.2019.87017

13. Austin SR, Wong YN, Uzzo RG, Beck JR, Egleston BL: Why summary comorbidity measures such as the
Charlson Comorbidity Index and Elixhauser Score work. Med Care. 2015, 53:e65-72.
10.1097/MLR.0b013e318297429c

14. Thompson NR, Fan Y, Dalton JE, Jehi L, Rosenbaum BP, Vadera S, Griffith SD: A new Elixhauser-based
comorbidity summary measure to predict in-hospital mortality. Med Care. 2015, 53:374-9.
10.1097/MLR.0000000000000326

15. Ismayl M, Ahmed H, Goldsweig AM, Herrmann J, Eleid MF, Rihal CS, Guerrero M: Utilization and outcomes
of structural heart disease interventions in patients with prior mediastinal radiation. JACC Adv. 2025,
4:102319. 10.1016/j.jacadv.2025.102319

 

2026 Teddy et al. Cureus 18(4): e107671. DOI 10.7759/cureus.107671 11 of 12

https://dx.doi.org/10.1161/CIR.0000000000000923
https://dx.doi.org/10.1161/CIR.0000000000000923
https://dx.doi.org/10.1002/clc.70121
https://dx.doi.org/10.1002/clc.70121
https://dx.doi.org/10.1016/j.jacc.2017.09.1095
https://dx.doi.org/10.1016/j.jacc.2017.09.1095
https://dx.doi.org/10.1056/NEJMoa1816885
https://dx.doi.org/10.1056/NEJMoa1816885
https://hcup-us.ahrq.gov/db/nation/nis/nisdbdocumentation.jsp
https://hcup-us.ahrq.gov/db/nation/nis/nisdbdocumentation.jsp
https://dx.doi.org/10.1016/j.jacc.2019.08.1049
https://dx.doi.org/10.1016/j.jacc.2019.08.1049
https://dx.doi.org/10.1016/j.jacc.2017.06.024
https://dx.doi.org/10.1016/j.jacc.2017.06.024
https://dx.doi.org/10.7759/cureus.59497
https://dx.doi.org/10.7759/cureus.59497
https://dx.doi.org/10.1186/s40959-024-00256-8
https://dx.doi.org/10.1186/s40959-024-00256-8
https://dx.doi.org/10.1016/j.ijcha.2024.101410
https://dx.doi.org/10.1016/j.ijcha.2024.101410
https://dx.doi.org/10.1093/icvts/ivag001
https://dx.doi.org/10.1093/icvts/ivag001
https://dx.doi.org/10.5114/aoms.2019.87017
https://dx.doi.org/10.5114/aoms.2019.87017
https://dx.doi.org/10.1097/MLR.0b013e318297429c
https://dx.doi.org/10.1097/MLR.0b013e318297429c
https://dx.doi.org/10.1097/MLR.0000000000000326
https://dx.doi.org/10.1097/MLR.0000000000000326
https://dx.doi.org/10.1016/j.jacadv.2025.102319
https://dx.doi.org/10.1016/j.jacadv.2025.102319


16. Seo J, Kharawala A, Borkowski P, et al.: Obesity and transcatheter aortic valve replacement . J Cardiovasc Dev
Dis. 2024, 11:169. 10.3390/jcdd11060169

17. Landes U, Iakobishvili Z, Vronsky D, et al.: Transcatheter aortic valve replacement in oncology patients with
severe aortic stenosis. JACC Cardiovasc Interv. 2019, 12:78-86. 10.1016/j.jcin.2018.10.026

18. Aikawa T, Kuno T, Malik AH, et al.: Transcatheter aortic valve replacement in patients with or without
active cancer. J Am Heart Assoc. 2023, 12:030072. 10.1161/JAHA.123.030072

19. Murphy AC, Koshy AN, Yudi MB: Ischaemic heart disease and cancer: competing malignant conditions . BMC
Cardiovasc Disord. 2020, 20:254. 10.1186/s12872-020-01539-5

20. Barac A, Murtagh G, Carver JR, et al.: Cardiovascular health of patients with cancer and cancer survivors: a
roadmap to the next level. J Am Coll Cardiol. 2015, 65:2739-46.

21. Alvi RM, Frigault MJ, Fradley MG, et al.: Cardiovascular events among adults treated with chimeric antigen
receptor T-cells (CAR-T). J Am Coll Cardiol. 2019, 74:3099-108. 10.1016/j.jacc.2019.10.038

22. Beurtheret S, Karam N, Resseguier N, et al.: Femoral versus nonfemoral peripheral access for
transcatheter aortic valve replacement. J Am Coll Cardiol. 2019, 74:2728-39. 10.1016/j.jacc.2019.09.054

23. Harries I, Liang K, Williams M, et al.: Magnetic resonance imaging to detect cardiovascular effects of
cancer therapy: JACC CardioOncology state-of-the-art review. JACC CardioOncol. 2020, 2:270-92.
10.1016/j.jaccao.2020.04.011

24. An J, Shi F, Wang H, Zhang H, Liu S: The efficacy and safety of transcatheter aortic valve replacement in
elderly patients with aortic stenosis. Afr Health Sci. 2025, 25:248-58. 10.4314/ahs.v25i1.20

25. Noguchi M, Tabata M, Ito J, et al.: Midterm outcomes of transcatheter aortic valve replacement in patients
with active cancer. Open Heart. 2024, 11:10.1136/openhrt-2023-002573

 

2026 Teddy et al. Cureus 18(4): e107671. DOI 10.7759/cureus.107671 12 of 12

https://dx.doi.org/10.3390/jcdd11060169
https://dx.doi.org/10.3390/jcdd11060169
https://dx.doi.org/10.1016/j.jcin.2018.10.026
https://dx.doi.org/10.1016/j.jcin.2018.10.026
https://dx.doi.org/10.1161/JAHA.123.030072
https://dx.doi.org/10.1161/JAHA.123.030072
https://dx.doi.org/10.1186/s12872-020-01539-5
https://dx.doi.org/10.1186/s12872-020-01539-5
https://www.sciencedirect.com/science/article/pii/S0735109715022160
https://dx.doi.org/10.1016/j.jacc.2019.10.038
https://dx.doi.org/10.1016/j.jacc.2019.10.038
https://dx.doi.org/10.1016/j.jacc.2019.09.054
https://dx.doi.org/10.1016/j.jacc.2019.09.054
https://dx.doi.org/10.1016/j.jaccao.2020.04.011
https://dx.doi.org/10.1016/j.jaccao.2020.04.011
https://dx.doi.org/10.4314/ahs.v25i1.20
https://dx.doi.org/10.4314/ahs.v25i1.20
https://dx.doi.org/10.1136/openhrt-2023-002573
https://dx.doi.org/10.1136/openhrt-2023-002573

	Association of Comorbidity Burden With In-Hospital Mortality in Transcatheter Aortic Valve Replacement Patients With Coexisting Malignancy in the United States: A Retrospective Cohort Study
	Abstract
	Background
	Objectives
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Data are presented as weighted percentage with weighted sample size (n) in brackets.
	TABLE 2: Baseline Characteristics by Comorbidity Burden
	FIGURE 1: In-hospital mortality rates by comorbidity burden Strata.
	FIGURE 2: In-hospital mortality by cancer type and whether the cancer was active.
	FIGURE 3: Multivariable logistic regression for predictors of in hospital mortality.
	FIGURE 4: Sensitivity analyses comparing high versus low comorbidity burden.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


