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Aims Haematopoietic stem cell transplantation (HSCT) is a potentially curative therapy for several malignant and non-malignant
haematologic conditions. Patients undergoing HSCT are at an increased risk of developing atrial fibrillation (AF). We hy-
pothesized that a diagnosis of AF would be associated with poor outcomes in patients undergoing HSCT.

Methods The National Inpatient Sample (2016—19) was queried with ICD-10 codes to identify patients aged >50 years undergoing
and results HSCT. Clinical outcomes were compared between patients with and without AF. A multivariable regression model adjusting
for demographics and comorbidities was used to calculate the adjusted odds ratio (aOR) and regression coefficients with
corresponding 95% confidence intervals and P-values. A total of 50 570 weighted hospitalizations for HSCT were identified,
out of which 5820 (11.5%) had AF. Atrial fibrillation was found to be independently associated with higher inpatient mor-
tality (@OR 2.75; 1.9-3.98; P < 0.001), cardiac arrest (aOR 2.86; 1.55-5.26; P=0.001), acute kidney injury (aOR 1.89; 1.6—
2.23; P < 0.001), acute heart failure exacerbation (aOR 5.01; 3.54—7.1; P < 0.001), cardiogenic shock (aOR 7.73; 3.17-18.8; P
< 0.001), and acute respiratory failure (aOR 3.24; 2.56—4.1; P < 0.001) as well as higher mean length of stay (LOS) (+2.67;

1.79-3.55; P < 0.001) and cost of care (+67 529; 36 630-98 427; P < 0.001).

Conclusion Among patients undergoing HSCT, AF was independently associated with poor in-hospital outcomes, higher LOS, and cost
of care.
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Graphical Abstract

AF and outcomes in HSCT recipients
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In this large and nationally representative sample of hospitalized patients undergoing HSCT:

High AF prevalence (11.5%) in
patients aged >50 years
undergoing HSCT

Worse in-hospital clinical
outcomes in patients with AF

Higher resource utilization in
patients with AF
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Association of AF and outcomes in patients undergoing BMT

What’s new?

® Patients undergoing haematopoietic stem cell transplantation and
>50 years have a high prevalence of atrial fibrillation (AF).

® Haematopoietic stem cell transplant recipients with concomitant AF
have worse in-hospital outcomes compared to those without AF.

® Atrial fibrillation is associated with higher resource utilization in
these patients.

Introduction

Haematopoietic stem cell transplantation (HSCT) is a potentially cura-
tive therapy for several malignant and non-malignant haematologic and
immune disorders." Patients undergoing HSCT are at an increased risk
of developing HSCT-related cardiac complications, such as cardiomy-
opathy, myopericarditis, ischaemic heart disease, and cardiac arrhyth-
mias.” " Previous studies have shown that supraventricular
tachyarrhythmias (SVT), and particularly atrial tachyarrhythmias, are
common in HSCT recipients.”™’

Prior studies have suggested that the presence of arrhythmias corre-
lates with poor in-hospital and long-term outcomes in patients under-
going HSCT.*® While atrial fibrillation (AF) is common in patients
undergoing HSCT, the impact of AF on clinical outcomes is uncertain
in this patient population.® Moreover, the current thrombo-embolic
and bleeding risk scores for AF have not been validated in patients
undergoing HSCT.”™"" In the current study, we sought to examine
the association of AF with clinical outcomes and healthcare resource
utilization in hospitalized patients undergoing HSCT.

Methods

Data source

We conducted a retrospective study using data from the National Inpatient
Sample (NIS) for the years 2016—19. The NIS is part of a family of databases
developed under the Healthcare Cost and Utilization Project (HCUP)
through a Federal-State-Industry Partnership and sponsored by the
Agency for Healthcare Research and Quality (AHRQ) and is the largest
publicly available inpatient healthcare database. The NIS contains data on
~7 million unweighted or 35 million weighted hospitalizations each year
and can be used to compute national estimates of healthcare utilization,
costs, and outcomes.'?> Due to the de-identified nature of the NIS, the
need for informed consent and Institutional Review Board (IRB) approval
was waived. The NIS adheres to the 2013 Declaration of Helsinki for the
conduct of human research.

Study population

Patients undergoing HSCT and those with a secondary diagnosis of AF were
identified using International Classification of Diseases, 10th Revision, Clinical
Modification  (ICD-10-CM) codes ‘30243A-, '30243C-, ‘30243G-,
‘30243U-, '30243X-, '30243Y-, ‘30233A-, '30233C-, '30233G-’, '30233U-,
‘30233X-, and '30233Y-".

Clinical and demographic characteristics, inpatient clinical outcomes [in-
patient mortality, cardiac arrest, acute respiratory failure, acute heart failure
(HF) exacerbation, cardiogenic shock, stroke/transient ischaemic attack
(TIA), acute kidney injury (AKI), and major bleeding], and resource utiliza-
tion [hospital length of stay (LOS) expressed in days, cost of care in
United States Dollars (USD), and discharge disposition] were compared be-
tween patients with and without AF. The cost of care was calculated and
compared using cost-to-charge ratio files. We also analysed 4-year national
trends for our outcomes of interest.

Statistical analyses
Descriptive statistics are presented as frequencies and percentages with
corresponding 95% confidence intervals (Cl) for categorical variables and

as means with corresponding 95% Cl for continuous variables. Baseline
characteristics and unadjusted outcomes were compared using the
Pearson y* test and univariable logistic regression for categorical variables
and univariate linear regression for continuous variables. For assessment
of the association of AF with outcomes, including inpatient mortality,
cardiac arrest, acute respiratory failure, acute HF exacerbation, cardio-
genic shock, stroke/TIA, AKI, and major bleeding, a multivariable logistic
regression model was utilized to calculate adjusted odds ratio (aOR)
with corresponding 95% Cl and P-values. For the comparison of resource
utilization, including LOS and cost of care, a multivariable linear regression
model was utilized to calculate adjusted regression coefficients with cor-
responding 95% Cl and P-values. The multivariable regression model was
adjusted for demographics, including age, sex, race/ethnicity, insurance
status, median household income quartile, and underlying comorbidities,
including hypertension, complicated and uncomplicated diabetes mellitus
(DM), coronary artery disease (CAD), peripheral artery disease (PAD),
chronic HF, chronic obstructive pulmonary disease (COPD), chronic kid-
ney disease (CKD), cerebrovascular disease (CVD), obesity, cirrhosis, an-
aemia, thyroid dysfunction, alcohol use, drug use, haematologic
malignancies (including Hodgkin’s lymphoma, non-Hodgkin’s lymphoma,
multiple myeloma, acute and chronic myeloid leukaemia, acute and chron-
ic lymphoid leukaemia, and monocytic leukaemia), and metastatic disease.
A P-value of <0.05 was considered statistically significant. All statistical
analyses were performed using the software Stata/BE version 17.0
(StataCorp).

Results

Our cohort was composed of a total of 50570 hospitalizations for
HSCT from 2016 to 2019. Among these hospitalizations, ~5820
(11.5%) had AF as a secondary diagnosis. The prevalence of atrial flut-
ter and other supraventricular tachycardias was 2.2 and 2.6%,
respectively.

In the overall study cohort, the mean age was 62.5 years, 41.4% were
females, and information on other clinical and demographic character-
istics is available in Table 1. Patients with AF were older (64.9 vs. 62.2
years, P <0.001) and more likely to be White (80.1 vs. 71.5%, P <
0.001). Patients without AF were more likely to be Black (12.6 vs.
6.3%, P <0.001), Hispanic (7.8 vs. 5.7%, P < 0.001), and Asian (2.7 vs.
2.4%, P < 0.001). Patients with AF had a higher burden of comorbidities,
including hypertension (62.1 vs. 54.3%, P < 0.001), DM (21.2 vs. 17.6%,
P =10.003), chronic HF (11.9 vs. 3.1%, P <0.001), and CAD (15.5 vs.
8.3%, P < 0.001). Patients with AF were more likely to have Medicare
insurance (49.0 vs. 35.6%, P <0.001), and patients without AF were
more likely to have Medicaid (7.2 vs. 3.8%, P < 0.001) and private insur-
ance (56.3 vs. 46.8%, P < 0.001) and self-pay (0.9 vs. 0.4%, P < 0.001).

Outcomes of patients with atrial

fibrillation

Patients with concomitant AF had higher inpatient mortality (6.4 vs.
2.0%, P < 0.001), cardiac arrest (1.6 vs. 0.4%, P < 0.001), AKI (28.1 vs.
14.3%, P <0.001), acute HF exacerbation (4.8 vs. 0.9%, P <0.001),
acute respiratory failure (14.4 vs. 4.1%, P <0.001), and stroke/TIA
(1.2 vs. 0.4%, P=0.001). Atrial fibrillation patients also had longer
mean LOS (24.4 vs. 21.3 days, P < 0.001) and increased cost of care
(396 132 vs. 325 578 USD, P < 0.001) on unadjusted analyses. A higher
proportion of AF patients were discharged to another facility (6.7 vs.
2.1%, P<0.001) or required home health services (21.2 vs. 17.7%,
P <0.001) compared to those without AF. The distribution of other
relevant outcomes is shown in Table 2.

We assessed the association of AF with adverse outcomes and re-
source utilization using multivariable regression models, adjusted for
potential confounders, such as age, sex, race, CAD, PAD, chronic HF,
CVD, CKD, anaemia, coagulopathy, cirrhosis, and thyroid dysfunction.
After adjusting for age, sex, race, insurance status, income status,
and comorbidities, such as hypertension, diabetes, chronic HF, CAD,
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Table 1 Clinical and demographic characteristics of patients undergoing BMT stratified by AF status

AF (n = 5820)

No AF (44 750)

P-value

Mean age

Female (%)

Race (%)

White

Black

Hispanic

Asian or Pacific Islander
Native American

Other

Insurance status (%)
Medicare

Medicaid

Private insurance

Self-pay

Median household income quartile (%)
0th—25th percentile
26th—50th percentile (median)
51st—75th percentile
76th—100th percentile
Hospital region (%)
Northeast

Midwest

South

West

Hypertension (%)
Diabetes (%)

Chronic HF (%)

CAD (%)

PAD (%)

COPD (%)

CKD (%)

CVD (%)

Obesity (%)

Cirrhosis (%)

Anaemia (%)

Thyroid dysfunction (%)
Coagulopathy (%)
Alcohol use (%)

Drug abuse (%)
Hodgkin’s lymphoma (%)
Non-Hodgkin’s lymphoma (%)
Multiple myeloma (%)
Lymphoid leukaemia (%)
Acute lymphoid leukaemia
Chronic lymphoid leukaemia
Myeloid leukaemia (%)

Acute myeloid leukaemia

64.9 (64.5-65.3)
1940 (33.4%)

4540 (80.1%)
355 (6.3%)
320 (5.7%)
135 (2.4%)

15 (0.3%)
250 (4.5%)

2805 (49%)
215 (3.8%)
2675 (46.8%)
25 (0.4%)

1020 (17.7%)
1335 (23.2%)
1575 (27.4%)
1820 (31.7%)

740 (23.9%)
900 (29.1%)
885 (28.6%)
570 (18.4%)
3615 (62.1%)
1235 (212%)
695 (11.9%)
900 (15.5%)
105 (1.8%)
60 (1.03%)
935 (16.1%)
140 (2.4%)
635 (10.9%)
20 (0.3%)
4990 (85.7%)
770 (13.2%)
1200 (20.6%)
25 (0.4%)
300 (5.2%)
15 (0.3%)
220 (3.8%)
245 (4.2%)

<
40 (0.7%)

45 (0.8%)

622 (62-62.3)
1.9 % 10* (42.4%)

3.1%x10% (71.5%)
5405 (12.6%)
3335 (7.8%)
1155 (2.7%)

110 (0.3%)

2220 (5.2%)

1.5 % 10* (35.6%)
3110 (7.2%)

2.4 % 10* (56.3%)
390 (0.9%)

8230 (18.7%)
1x10% (23.7%)
1.2 x 10* (26.6%)
14x10% (31%)

5350 (23.8%)
5835 (26%)
6995 (31.1%)
4285 (19.1%)
2.4 % 10* (54.3%)
7890 (17.6%)
1395 (3.12%)
3715 (8.3%)
475 (1.1%)
375 (0.8%)
4705 (10.5%)
585 (1.3%)
3615 (0.8%)
165 (0.4%)
3.7x10* (83.3%)
5640 (12.6%)
6365 (14.2%)
325 (0.7%)
2745 (6.1%)
90 (0.2%)
1620 (3.6%)
1655 (3.7%)

90 (0.2%)
225 (0.5%)

455 (1%)

<0.0001
<0.0001
<0.0001

<0.0001

<0.0001
0.003
<0.0001
<0.0001
0.03
0.48
<0.0001
0.004
0.0003
0.9
0.03
0.49
<0.0001
0.23
0.19
0.69
0.79
0.41

0.83
0.38

0.43

Continued
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Table 1 Continued

Chronic myeloid leukaemia

Aplastic anaemia (%)

AF (n = 5820) No AF (44 750) P-value
<1 25 (0.06%) 0.16

4760 (81.8%) 3.5x10* (77.4%) 0.0007
<11 45 (0.1%) 032

Chronic myeloproliferative neoplasm (%)

For n < 11, the absolute numbers are not reported as per HCUP recommendations.
AF, atrial fibrillation; BMT, bone marrow transplantation; CAD, coronary artery disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD,
cerebrovascular disease; HCUP, Healthcare Cost and Utilization Project; HF, heart failure; PAD, peripheral artery disease.

Table 2 Crude in-hospital outcomes and resource utilization of patients undergoing BMT stratified by AF status

All-cause mortality (%)
Cardiac arrest (%)

AKI (%)

Major bleeding (%)

Acute HF exacerbation (%)
Acute respiratory failure (%)
Cardiogenic shock (%)
Stroke/TIA (%)

LOS, days

Total hospitalization expenses, USD

AF (n = 5820) No AF (44 750) P-value
370 (6.4%) 875 (2%) <0.0001
90 (1.6%) 170 (0.4%) <0.0001
1635 (28.1%) 6405 (14.3%) <0.0001
1210 (20.8%) 8745 (19.5%) 031
280 (4.8%) 415 (0.9%) <0.0001
840 (14.4%) 1845 (4.1%) <0.0001
65 (1.1%) 45 (0.1%) <0.0001
70 (12%) 170 (0.4%) 0.001
24.44 (23.5-25.4) 21.27 (208-21.73) <0.0001
396 287 (359 132-433 442) 325578 (307 974-343 183) <0.0001

<0.0001

Discharge disposition (%)
Routine

Short-term hospital

Another type of facility
Home healthcare

Against medical advice

3795 (65.3%)
25 (0.4%)
390 (6.7%)
1230 (21.2%)
5 (0.02%)

3.5x10* (78%)
95 (0.2%)

925 (2.1%)
7935 (17.7%)

5 (0.01%)

For n < 11, the absolute numbers are not reported as per HCUP recommendations.

AF, atrial fibrillation; AKI, acute kidney injury; BMT, bone marrow transplantation; HCUP, Healthcare Cost and Utilization Project; HF, heart failure; LOS, length of stay; TIA, transient

ischaemic attack; USD, United States Dollars.

PAD, COPD, CKD, CVD, obesity, anaemia, thyroid dysfunction, cir-
rhosis, coagulopathy, and drug and alcohol abuse, AF was found to
be associated with adverse outcomes, including higher inpatient mortal-
ity (@OR 2.75; 95% Cl: 1.9-3.98; P < 0.001), cardiac arrest (aOR 2.86;
95% ClI: 1.55-5.26; P=0.001), AKI (aOR 1.89; 95% Cl: 1.6-2.23; P <
0.001), acute HF exacerbation (aOR 5.01; 95% Cl: 3.54-7.1; P<
0.001), cardiogenic shock (aOR 7.73; 95% CI: 3.17-18.8; P < 0.001),
and acute respiratory failure (aOR 3.24; 95% ClI: 2.56-4.1; P < 0.001)
(Figure 1A and B). Atrial fibrillation was also associated with longer
mean LOS (+2.67; 95% ClI: 1.79-3.55; P < 0.001) (Figure 1A) and higher
cost of care (+67 529; 95% ClI: 36 630-98 427; P < 0.001).

Results demonstrating a comparison of clinical outcomes, includ-
ing inpatient mortality, AKI, major bleeding, stroke/TIA, acute re-
spiratory failure, and mean LOS, are shown in Figure 1A. Results
demonstrating a comparison of cardiovascular outcomes, including
acute HF exacerbation, cardiogenic shock, and cardiac arrest, are
shown in Figure 1B. A comparison of the cost of care between AF
and non-AF patients and a 4-year national trend of clinical outcomes
are available in Supplementary material online.

Discussion

In this large and nationally representative sample of hospitalized pa-
tients undergoing HSCT, the main findings of our study are as follows
(Figure 2):

(i) The overall prevalence of AF in patients aged >50 years undergoing
HSCT was high (11.5%).

(i)  Atrial fibrillation was associated with worse outcomes, including in-
patient mortality, cardiac arrest, AKI, acute HF exacerbation, cardio-
genic shock, and acute respiratory failure. This association was
independent of age, socioeconomic factors, and certain important co-
morbidities, including hypertension, diabetes, chronic HF, CAD, PAD,
CKD, obesity, anaemia, and coagulopathy.

(i)  Atrial fibrillation was associated with longer LOS and higher cost of
care.

Our findings confirm prior reports of high AF risk among patients
undergoing HSCT. Our study cannot investigate the mechanisms of
this association or suggest causation. The high prevalence of AF in
HSCT patients could be due to several reasons. Haematopoietic
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A
Outcomes
Mortality at discharge

Odds ratio (95% ClI)

No AF (reference)

AF
Adjusted —— 2.75 (1.90-3.98)
Unadjusted —— 3.41 (2.51-4.63)
AKI
No AF (reference)
AF
Adjusted o 1.89 (1.60-2.23)
Unadjusted —o—i 2.34 (2.02-2.70)

Major bleeding
No AF (reference)

.___________________________________i__i.______________________________.

AF
Adjusted 1.04 (0.89-1.22)
Unadjusted 1.08 (0.93-1.26)
Stroke or TIA
No AF (reference)
AF
Adjusted ° 1.97 (0.90-4.29)
Unadjusted ° 3.19 (1.70-5.99)
Acute respiratory failure
No AF (reference)
AF
Adjusted ———i 3.24 (2.56-4.1 0)
Unadjusted —e——i 3.92 (3.20-4.81)
Mean LOS Mean difference (95% ClI)
No AF (reference)
AF
Adjusted —— 2.67 (1.79-3.55)
Unadjusted —— 3.17 (2.29-4.05)
T T T
2.0 4.0 6.0
B
Outcomes Odds ratio (95% Cl)

Cardiogenic shock

No AF (reference)

AF
Adjusted ® 7.73 (3.17-18.84)
Unadjusted ® 1 11.22 (4.99-25.24)

Acute HF exacerbation

No AF (reference)

AF
Adjusted —o—1 5.01 (3.54-7.10)
Unadjusted —o— 5.40 (3.95-7.38)
Cardiac arrest
No AF (reference)
AF
Adjusted —— 2.86 (1.55-5.26)
Unadjusted —o— 4.12 (2.38-7.14)
T

T T T
5.0 10.0 15.0 20.0 25.0

Figure 1 (A) Adjusted and unadjusted association of AF with in-hospital clinical outcomes, including inpatient mortality, AKI, major bleeding, stroke/
TIA, acute respiratory failure, and mean LOS. (B) Adjusted and unadjusted association of AF with in-hospital cardiovascular outcomes, including car-
diogenic shock, acute HF exacerbation, and cardiac arrest. AF, atrial fibrillation; AKI, acute kidney injury; Cl, confidence interval; HF, heart failure; LOS,
length of stay; TIA, transient ischaemic attack.
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In this large and nationally representative sample of hospitalized patients undergoing HSCT:

High AF prevalence (11.5%) in
patients aged >50 years
undergoing HSCT

Worse in-hospital clinical Higher resource utilization in
outcomes in patients with AF patients with AF

Figure 2 Central illustration depicting study design. *Logistic and linear regression analysis adjusted for age, female sex, race, insurance status, median
household income, hypertension, diabetes, CAD, PAD, chronic HF, COPD, chronic kidney disease, obesity, cirrhosis, anaemia, coagulopathy, drug or
alcohol use, and metastatic disease. AF, atrial fibrillation; AKI, acute kidney injury; aOR, adjusted odds ratio; CAD, coronary artery disease; COPD,
chronic obstructive pulmonary disease; HF, heart failure; HSCT, haematopoietic stem cell transplantation; LOS, length of stay; NIS, National
Inpatient Sample; PAD, peripheral artery disease.
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stem cell transplantation-related cardiotoxicity is well known, and these
effects may be contributed to by pre-HSCT conditioning therapy that
can involve a combination of cardiotoxic chemotherapeutic agents, im-
munotherapy, and mediastinal radiation during the pre- or immediate
post-transplant period.>** Conditioning therapy also leads to signifi-
cant immunosuppression, predisposing patients to severe infections,
sepsis, and subsequently AF.">™'> In our study, however, patients
with AF were slightly older and in general had a higher comorbidity bur-
den, including hypertension, DM, chronic HF, and CAD, compared to
those without AF, and advanced age and certain comorbidities are well-
established risk factors for the genesis of AF.'™'® Therefore, we are un-
able to determine the direct impact of underlying haematologic disease
and HSCT therapy on AF risk in this population with high cardiovascular
risk factors.

In our analyses, we observed higher rates of adverse clinical
outcomes in patients with AF, including cardiogenic shock, acute HF
exacerbation, and acute respiratory failure, which may possibly corres-
pond to the use of specific AF treatment strategies in the setting of pre-
existing HSCT-related cardiotoxicity. In our study, patients with AF did
not appear to have higher rates of major bleeding as compared to those
without AF, potentially due to the withholding of therapeutic anticoa-
gulation due to underlying thrombocyt0|3aenia.19‘20 Notably, we found
a significant association of AF with inpatient mortality and cardiac ar-
rest, but we cannot determine whether AF directly contributed to
these adverse outcomes or whether AF was just a marker of poor
cardiovascular health.

The findings of this study are clinically significant, as AF has previously
been shown to be associated with poor outcomes in patients undergo-
ing inpatient chemotherapy and among patients undergoing chimeric
antigen receptor T cell (CAR-T) therapy.2"*? It is important to note
that there is a paucity of data on the prevention and management of
AF in patients undergoing HSCT."" Results from those studies,
coupled with the current findings in HSCT patients, may indicate signifi-
cant AF-related morbidity and mortality with therapeutic modalities
currently available for malignant haematologic neoplasms. Current
treatment guidelines for most cancers recommend baseline electrocar-
diogram (ECG) for patients prior to initiation of treatment, mainly to
monitor QTc intervals.>>?* Whether these patients would benefit
from longitudinal rhythm monitoring is debatable.?>%*

In our study, the independent predictors of most adverse outcomes
included CAD, chronic HF, CKD, CVD, and anaemia, which interesting-
ly were also significant predictors of AF. Other predictors of AF were
White ethnicity, hypertension, coagulopathy, and obesity. Whether
AF or its drivers contributed to higher mortality is debatable.
Hypertension, dyslipidaemia, and hyperglycaemia are known complica-
tions of HSCT and can be independent contributors to the high burden
of cardiovascular disease in both adult and paediatric populations.?’”
Total body irradiation can predispose to the risk of developing dyslipi-
daemia and diabetes. The development of predictive models can be
helpful in identifying high-risk patients for targeted surveillance in the
peri-HSCT setting.”® Additionally, the adoption of specific management
guidelines, such as the AF Better Care pathway with a primary focus on
the management of comorbidities, should be studied.?*" Advanced
imaging techniques, such as coronary calcium scoring or cardiac com-
puted tomography, can help identify HSCT patients at risk of develop-
ing CAD, and speckle tracking echocardiography or cardiac magnetic
resonance imaging can allow for the assessment of early-stage left ven-
tricular dysfunction.32 Therapeutic anticoagulation should be consid-
ered whenever considered feasible from a bleeding risk perspective.*®

Regardless, comprehensive management of comorbidities and ag-
gressive control of risk factors in the peri-HSCT setting may be consid-
ered while these patients undergo extensive evaluation prior to the
decision to undergo HSCT. The development of AF in this population
may be an indicator of poor prognosis and therefore may warrant clin-
icians to consider continuous inpatient rhythm monitoring for the

detection of AF. Further research is needed to determine the clinical
utility of these practices and outline specific treatment strategies and
design management algorithms for AF in these patients.

Limitations

The results of this study should be interpreted within the context of the
following limitations. First, the NIS is derived from administrative billing
data that rely on ICD codes, which may be subject to error. However, it
is worth noting that AHRQ utilizes robust quality control measures
that ensure data integrity.12 Second, we are unable to distinguish the
history of AF from new-onset AF because of the lack of distinct
ICD-10 codes for the new-onset AF. Therefore, the current analysis’s
temporal relationship between AF, HSCT, and outcomes is unclear.
Third, the NIS censors data upon discharge from the facility; therefore,
long-term or post-discharge follow-up outcomes cannot be ascer-
tained from the database. Fourth, the NIS also censors medication ad-
ministration data, thus precluding the analysis of chemotherapeutic
agents used (for conditioning prior to HSCT) and specific rate or
rhythm control strategies used to manage AF. Given the retrospective
nature of the study, causation cannot be concluded, and our results
merely suggest an association.

Conclusions

In this large and nationally representative cohort of hospitalized pa-
tients undergoing HSCT, the prevalence of AF is high, and it is asso-
ciated with worse clinical outcomes. Collectively, these findings
highlight the need for further studies examining specific AF prevention
and management strategies in patients undergoing HSCT.
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Supplementary material is available at Europace online.
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