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Abstract

Background: Tumour lysis syndrome (TLS) is an oncologic emergency classically associ-
ated with hematologic malignancies but increasingly recognised in solid tumours. Con-
temporary population-level data describing TLS among patients with gastrointestinal (GI) 
malignancies remain limited.

Methods: We performed a retrospective serial cross-sectional analysis of the National 
Inpatient Sample from 2017 to 2022. Adult hospitalisations with TLS were identified and 
classified according to the presence of oesophageal, gastric, small-intestinal, colorectal, 
liver/biliary or pancreatic malignancy. Survey-weighted analyses estimated national hos-
pitalisation rates and temporal patterns. Multivariable models compared mortality, length 
of stay (LOS), total charges, clinical severity and disposition between TLS hospitalisations 
with and without GI malignancy and evaluated factors associated with mortality among 
GI-TLS hospitalisations.

Results: An estimated 90,680 adult TLS hospitalisations were identified, including 3,920 
(4.3%) associated with GI malignancy. From 2017 to 2022, GI-TLS increased from 1.53 
to 2.89 per 100,000 adult hospitalisations and from 8.72 to 14.37 per 10,000 GI-cancer 
hospitalisations; however, the linear temporal trend did not reach conventional statisti-
cal significance (OR per year, 1.04; 95% confidence intervals (CI), 1.00–1.09; p = 0.051). 
GI-TLS was associated with higher in-hospital mortality than TLS without GI malignancy 
(34.6% versus 23.9%; adjusted OR, 1.42; 95% CI, 1.21–1.67; p < .001), despite shorter 
LOS (adjusted difference, −4.62 days) and lower total charges (−$86,864; both p < 0.001). 
Among GI-TLS hospitalisations, metastatic malignancy was independently associated 
with mortality. After incorporation of acute severity measures, metastatic disease, sepsis, 
mechanical ventilation and renal replacement therapy remained associated with death, 
whereas age, sex, race/ethnicity and GI cancer site were not.

Conclusion: GI-associated TLS is uncommon but carries substantial excess inpatient mor-
tality. Its national hospitalisation burden increased numerically over time, while mortality 
was more strongly associated with metastatic disease and acute physiologic deterioration 
than with age or anatomic cancer site.

Keywords: tumour lysis syndrome, gastrointestinal malignancies, national inpatient sample, 
inpatient mortality, cancer epidemiology
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Introduction

Tumour lysis syndrome (TLS) is a life-threatening oncologic emergency characterised by rapid release of intracellular contents following 
tumour cell breakdown, which can result in profound metabolic abnormalities, acute kidney injury, cardiac arrhythmias, seizures and death 
[1, 2]. Although classically associated with hematologic malignancies, TLS is increasingly recognised in solid tumours, particularly in patients 
with high tumour burden, rapidly proliferating disease or marked treatment response [3–6].

The treatment landscape for gastrointestinal (GI) malignancies has expanded substantially with the use of multi-agent cytotoxic chemother-
apy regimens, targeted therapies and immune checkpoint inhibitors [7–9]. TLS has been reported in association with several GI malignancies 
and treatment settings; however, much of the available literature consists of case reports and small observational series [10–14]. Conse-
quently, the national burden, temporal patterns and inpatient outcomes of TLS occurring in the setting of GI malignancy remain incompletely 
characterised.

Characterising GI-associated TLS at the population level may help identify patient and disease features associated with adverse outcomes 
and clarify whether its inpatient burden has changed over time. Such information may also inform clinical recognition, risk stratification and 
resource planning for patients with GI malignancies who develop TLS.

Using the National Inpatient Sample (NIS), we aimed to characterise adult hospitalisations with GI-associated TLS in the United States from 
2017 to 2022. Specifically, we evaluated temporal trends and site-specific hospitalisation rates, compared mortality, resource utilisation, 
clinical severity and disposition between TLS hospitalisations with and without GI malignancy and examined factors associated with in-
hospital mortality among patients with GI-associated TLS.

Methods 

Study design and data source

We conducted a retrospective serial cross-sectional study using 2017–2022 data from the NIS, Healthcare Cost and Utilization Project 
(HCUP), Agency for Healthcare Research and Quality [15]. The NIS is a nationally representative, stratified sample of hospital discharges from 
U.S. community hospitals. Discharge-level weights provided by the HCUP were applied to generate national estimates. The unit of analysis 
was the hospitalisation rather than the individual patient.

Study population

We included hospitalisations of adults aged ≥18 years with a diagnosis of TLS. GI-associated TLS was defined as a TLS hospitalisation with a 
concurrent qualifying GI malignancy in any diagnosis position. TLS hospitalisations without a qualifying GI malignancy comprised the com-
parison group.

GI malignancies included oesophageal, gastric, small-intestinal, colorectal, liver/biliary and pancreatic cancers. For site-specific analyses, 
hospitalisations were assigned to the first-listed qualifying GI malignancy diagnosis, creating mutually exclusive cancer-site categories.

TLS, GI malignancies, comorbidities, acute clinical conditions and procedure-based outcomes were identified using International Classifi-
cation of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) and Procedure Coding System (ICD-10-PCS) definitions. Published 
administrative definitions were used to support case definitions where available. All ICD-10-CM and ICD-10-PCS definitions used in the 
study, together with supporting references, are provided in Supplementary Table S1.

Because the NIS does not contain the laboratory values required to independently apply laboratory-based TLS criteria, TLS in this study 
represents clinician-coded TLS documented during the hospitalisation. As a sensitivity analysis, we restricted the cohort to hospitalisations 
in which TLS was recorded as the principal diagnosis.
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Patient and hospital characteristics

Patient-level characteristics included age, sex, race/ethnicity, primary payer, median household income quartile for the patient’s ZIP code and 
Charlson comorbidity index category. Race/ethnicity was categorised as White, Black, Hispanic and Asian/Pacific Islander, Native American 
or Other. Additional clinical characteristics examined among GI-TLS hospitalisations included metastatic malignancy, chronic kidney disease, 
heart failure, diabetes mellitus, cirrhosis/hepatic fibrosis and hepatic failure. Definitions for diagnosis-based comorbidities are provided in 
Supplementary Table S1. Hospital-level characteristics included geographic region, rural location, teaching status, bed size and weekend 
admission.

Outcomes

The primary epidemiologic outcomes were the annual hospitalisation rate of GI-associated TLS per 100,000 adult hospitalisations, the rate 
per 10,000 hospitalisations involving a GI malignancy and the proportion of all TLS hospitalisations associated with GI malignancy. Site-
specific rates were calculated per 10,000 hospitalisations involving the corresponding GI cancer site. Clinical outcomes included in-hospital 
mortality, length of stay (LOS) and total hospital charges. Additional outcomes included mechanical ventilation, renal replacement therapy 
(RRT), shock, sepsis, an Intensive Care Unit (ICU) -level-care proxy, palliative-care encounters and discharge disposition. Diagnosis- and 
procedure-based definitions for these outcomes are detailed in Supplementary Table S1.

The ICU-level-care proxy was defined by the presence of mechanical ventilation, RRT or shock during the hospitalisation and was used as a 
marker of high-acuity care rather than a direct measure of ICU admission.

Discharge disposition was categorised as home or home-health discharge, discharge to a facility or transfer to another short-term hospital. 
Because in-hospital death precludes discharge disposition, the primary disposition analysis was restricted to hospitalisations surviving to 
discharge. An analysis including all TLS hospitalisations was performed as a sensitivity analysis.

Factors associated with mortality among GI-TLS hospitalisations

To identify factors associated with in-hospital mortality among GI-TLS hospitalisations, we constructed sequential survey-weighted logistic 
regression models. The first model included age, sex, race/ethnicity, Charlson comorbidity category, metastatic malignancy, GI cancer site, 
hospital teaching status, rural location and calendar year.

A second model additionally incorporated markers of acute clinical severity and organ support, including sepsis, shock, mechanical ventilation 
and RRT. Because these events may develop during the hospitalisation, they were interpreted as factors associated with mortality rather than 
baseline causal risk factors.

Age-stratified analyses

To evaluate whether age was associated with differences in comorbidity burden, clinical severity or mortality, GI-TLS hospitalisations were 
stratified into patients aged <50 and ≥50 years. Comorbidities and clinical outcomes were compared between age groups, and age-by-year 
interaction terms were used to evaluate whether temporal patterns in GI-associated TLS or in-hospital mortality differed by age.

Sequential mortality models evaluated the association between age group and in-hospital death after adjustment for calendar year; patient, 
cancer and hospital characteristics; and subsequently acute severity variables. An additional sensitivity model replaced the Charlson comor-
bidity category with individual comorbid conditions to examine whether specific age-related comorbidities influenced the association 
between age and mortality.

Sensitivity analyses

Several sensitivity analyses were performed. First, the mortality analysis was repeated among hospitalisations in which TLS was recorded as 
the principal diagnosis. Second, discharge disposition was analysed both among survivors and among all TLS hospitalisations. Third, an indi-
vidual-comorbidity mortality model was evaluated among GI-TLS hospitalisations in place of the aggregate Charlson comorbidity category.

https://doi.org/10.3332/ecancer.2026.2229
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Statistical analysis

All analyses accounted for the complex NIS survey design using discharge weights, hospital strata and hospital-level sampling units. Survey 
subpopulation methods were used for analyses restricted to TLS hospitalisations, GI-TLS hospitalisations, specific cancer sites or hospitalisa-
tions surviving to discharge.

National weighted counts and annual hospitalisation rates were calculated using NIS discharge weights. Annual and site-specific rates were 
independently verified using weighted numerators and denominators. Temporal trends in the proportion of TLS hospitalisations associated 
with GI malignancy were evaluated using survey-weighted logistic regression, with calendar year examined both categorically and as a con-
tinuous variable.

Categorical outcomes were evaluated using survey-weighted logistic regression and are reported as adjusted odds ratios (aORs) with 95% 
confidence intervals (CIs). LOS and total hospital charges were evaluated using survey-weighted linear regression and are reported as adjusted 
absolute differences with 95% CIs.

Primary comparative models adjusted for age, sex, race/ethnicity, primary payer, ZIP-code income quartile, Charlson comorbidity category, 
hospital region, rural location, teaching status, bed size, weekend admission and calendar year.

No imputation was performed; observations with missing values required for a given model were excluded from that analysis. In accordance 
with HCUP reporting requirements, estimates based on ≤10 unweighted hospitalisations were suppressed in published subgroup tables. All 
analyses were performed using Stata 19 (StataCorp, College Station, TX). Statistical tests were two-sided, and a p value <0.05 was considered 
statistically significant.

Results 

Study population and baseline characteristics

From 2017 to 2022, the NIS identified an estimated 90,680 adult hospitalisations with TLS, of which 3,920 (4.3%) were associated with a GI 
malignancy and 86,760 (95.7%) were not. Cohort derivation is shown in Figure 1. The mean age was 61.8 years among GI-TLS hospitalisa-
tions compared with 63.5 years among TLS hospitalisations without GI malignancy. 

GI-TLS hospitalisations differed substantially in underlying disease burden. Metastatic malignancy was present in 76.3% of GI-TLS hospitali-
sations compared with 17.2% of non-GI TLS hospitalisations, and 95.0% of GI-TLS hospitalisations had a Charlson comorbidity category ≥3 
compared with 71.9% of non-GI TLS hospitalisations. GI-TLS hospitalisations also had higher prevalences of hepatic failure (23.2% versus 
7.4%), cirrhosis/hepatic fibrosis (10.3% versus 2.4%) and diabetes mellitus (29.8% versus 24.0%). Women accounted for 35.6% and 37.5% 
of the two groups, respectively. Black patients represented a greater proportion of GI-TLS hospitalisations than non-GI TLS hospitalisations 
(24.5% versus 14.2%). Additional patient and hospital characteristics are summarised in Table 1. 

Temporal trends in GI-associated TLS

The weighted number of GI-TLS hospitalisations increased from approximately 465 in 2017 to 805 in 2022. Over the same period, the hospi-
talisation rate increased from 1.53 to 2.89 per 100,000 adult hospitalisations and from 8.72 to 14.37 per 10,000 GI-cancer hospitalisations. 
GI malignancies accounted for 3.90% of all TLS hospitalisations in 2017 and 4.72% in 2022 (Table 2). The corresponding annual estimates 
and 95% CIs are shown in Figure 2 and Table 2. 

Although these measures increased numerically over the study period, the temporal association did not meet conventional statistical signifi-
cance. In the continuous-year model, the odds of a TLS hospitalisation being associated with a GI malignancy increased by approximately 
4.5% per year (OR, 1.045; 95% CI, 1.000–1.092; p = 0.051), while the overall categorical year effect was not significant (p = 0.462). Thus, the 
observed increase is best interpreted as a descriptive temporal pattern rather than a statistically confirmed upward trend.
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Figure 1. Cohort derivation and analytic flow. Legend: Derivation of the study cohort from the NIS, 2017 to 2022. Counts are unweighted discharge 
records and survey-weighted national estimates. TLS was identified by ICD-10-CM E88.3 in any diagnosis position, and GI-associated TLS by a 
concurrent qualifying malignancy code (C15 to C20 or C22 to C25) in any diagnosis position. For site-specific analyses, hospitalisations were assigned 
to the first-listed qualifying GI malignancy to create mutually exclusive categories. Analytic sample sizes differ across models because observations with 
missing values on a required covariate were excluded from that model without imputation. Incidence denominators were approximately 174.9 million 
weighted adult hospitalisations and 3,285,579 weighted GI-cancer hospitalisations across 2017 to 2022, each summed from the annual survey-weighted 
denominators.
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Table 1. Baseline characteristics of adult TLS hospitalisations with and without GI malignancy, NIS 2017–2022.

Characteristic TLS without GI malignancy GI-associated TLS

Weighted hospitalisations 86,760 3,920

 Age, mean, y 63.5 61.8

Sex, %

 Female 37.5 35.6

Race/ethnicity, %

 White 68.0 60.2

 Black 14.2 24.5

 Hispanic 10.3 7.7

 Asian/Pacific Islander, Native American or Other 7.6 7.7

Primary payer, %

 Medicare 53.9 45.3

 Medicaid 13.1 13.2

 Private insurance 30.3 38.1

 Other 2.7 3.4

 Charlson comorbidity index ≥3, % 71.9 95.0

 Metastatic malignancy, % 17.2 76.3

 Chronic kidney disease, % 26.7 26.4

 Heart failure, % 19.1 11.5

 Diabetes mellitus, % 24.0 29.8

 Cirrhosis/hepatic fibrosis, % 2.4 10.3

 Hepatic failure, % 7.4 23.2

Hospital region, %

 Northeast 20.2 21.7

 Midwest 23.1 24.0

 South 34.8 36.0

 West 21.9 18.4

 Rural hospital, % 2.4 3.4

 Urban teaching hospital, % 89.3 85.5

Hospital bed size, %

 Small 11.7 13.1

 Medium 20.8 24.1

 Large 67.6 62.8

 Weekend admission, % 19.3 20.0

Values are survey-weighted percentages unless otherwise indicated. GI malignancy was defined by ICD-10-CM codes C15–C20 or 
C22–C25 in any diagnosis position

https://doi.org/10.3332/ecancer.2026.2229


Re
se

ar
ch

ecancer 2026, 20:2229; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2229� 7

Figure 2. Annual burden of GI-associated TLS, 2017 to 2022. Legend: Survey-weighted annual estimates with 95% CIs. (a): GI-associated TLS per 100,000 
adult hospitalisations. (b): GI-associated TLS per 10,000 hospitalisations involving a GI malignancy. (c): Proportion of all TLS hospitalisations associated 
with a GI malignancy. In a survey-weighted linear temporal model, the odds of a TLS hospitalisation involving a GI malignancy increased by 4.5% per year 
(OR 1.045; 95% CI, 1.000 to 1.092; p = 0.051), and the categorical year effect was not significant (p = 0.462). No trend line is fitted because the temporal 
association did not reach conventional statistical significance.

Table 2. Annual burden and hospitalisation rates of GI-associated TLS, 2017–2022.

Year Weighted GI-TLS 
hospitalisations

Per 100,000 adult 
hospitalisations (95% CI)

Per 10,000 GI-cancer 
hospitalisations (95% CI)

GI malignancy among all 
TLS, % (95% CI)

2017 465 1.53 (1.21–1.85) 8.72 (6.93–10.51) 3.90 (3.13–4.68)

2018 530 1.75 (1.40–2.10) 9.71 (7.79–11.62) 3.90 (3.12–4.67)

2019 685 2.27 (1.87–2.66) 12.09 (10.07–14.12) 4.37 (3.61–5.13)

2020 665 2.40 (1.91–2.90) 12.57 (10.06–15.08) 4.14 (3.38–4.90)

2021 770 2.71 (2.27–3.14) 13.99 (11.75–16.23) 4.71 (3.94–5.47)

2022 805 2.89 (2.43–3.35) 14.37 (12.16–16.58) 4.72 (4.00–5.43)

In survey-weighted logistic regression with calendar year modelled continuously, the odds of TLS involving a GI malignancy increased 
by 4.5% per year; however, the trend did not reach conventional statistical significance (OR, 1.045 per year; 95% CI, 1.000–1.092; p 
= 0.051)

Site-specific hospitalisation rates

TLS hospitalisation rates varied across GI cancer sites (Table 3). Among colorectal cancer hospitalisations, the rate increased numerically 
from 4.49 per 10,000 in 2017 to 13.44 per 10,000 in 2022. In contrast, liver/biliary cancer rates were relatively stable, from 15.89 in 
2017 to 14.77 per 10,000 in 2022. Pancreatic cancer rates fluctuated during the study period, from 7.21 per 10,000 in 2017 to 11.93 per 
10,000 in 2022. Oesophageal cancer rates were 15.54 and 18.73 per 10,000 in 2017 and 2022, respectively. Gastric cancer rates were 
15.51, 28.91 and 19.66 per 10,000 in 2020, 2021 and 2022, respectively. Several oesophageal, gastric and small-bowel site-year estimates 
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were suppressed because they were based on ≤10 unweighted hospitalisations; no TLS hospitalisations involving small-bowel cancer were 
observed in 2018 or 2019. 

Differences in the numerical trajectories across cancer sites should be considered descriptive rather than evidence of differential temporal 
trends.

Clinical outcomes, resource utilisation and disposition

GI-TLS hospitalisations had higher crude in-hospital mortality than TLS hospitalisations without GI malignancy (34.6% versus 23.9%). After 
adjustment for patient demographics, comorbidity burden, hospital characteristics, weekend admission and calendar year, GI malignancy 
remained associated with greater odds of in-hospital death (aOR, 1.42; 95% CI, 1.21–1.67; p <0.001). Adjusted predicted mortality was 
30.6% for GI-TLS and 23.8% for TLS without GI malignancy. 

Despite higher mortality, GI-TLS hospitalisations had a shorter mean LOS (9.66 versus 14.00 days) and lower mean total hospital charges 
($149,479 versus $235,335). After multivariable adjustment, GI-TLS was associated with a 4.62-day shorter LOS (β, −4.62; 95% CI, −5.43 to 
−3.81; p < 0.001) and $86,864 lower total charges (β, −$86,864; 95% CI, −$104,932 to −$68,797; p < 0.001). 

Acute clinical characteristics also differed between groups. GI-TLS hospitalisations had higher unadjusted rates of RRT (18.4% versus 14.0%), 
shock (9.6% versus 7.4%), sepsis (39.0% versus 26.9%), the ICU-level-care proxy (31.9% versus 26.4%) and palliative-care encounters (39.4% 
versus 23.3%), whereas mechanical ventilation rates were nearly identical (15.7% in both groups). After multivariable adjustment, GI-TLS 
remained associated with greater odds of sepsis (aOR, 1.61; 95% CI, 1.38–1.89) and palliative-care encounters (aOR, 1.97; 95% CI, 1.68–
2.30), whereas differences in mechanical ventilation, RRT, shock and the ICU-level-care proxy were not statistically significant.

Among hospitalisations surviving to discharge, GI-TLS was associated with lower rates of discharge home or with home health (63.4% versus 
75.6%) and higher rates of facility discharge (29.4% versus 18.0%), whereas transfer to another short-term hospital was similar (5.6% versus 
5.4%). After adjustment, GI-TLS was associated with lower odds of home/home-health discharge (aOR, 0.64; 95% CI, 0.52–0.79; p < 0.001) 
and higher odds of facility discharge (aOR, 1.80; 95% CI, 1.45–2.22; p < 0.001), without a significant difference in interhospital transfer (aOR, 
0.75; 95% CI, 0.48–1.16; p = 0.194). These clinical, resource and disposition outcomes are summarised in Figure 3 and Table 4.

Table 3. Site-specific GI-TLS hospitalisation rates per 10,000 cancer hospitalisations, 
2017–2022.

GI cancer site 2017 2018 2019 2020 2021 2022

Oesophageal 15.54 — — 14.16 — 18.73

Gastric — — — 15.51 28.91 19.66

Small bowel — 0 0 — — —

Colorectal 4.49 7.04 10.09 10.21 10.21 13.44

Liver/biliary 15.89 14.78 13.47 15.07 16.66 14.77

Pancreatic 7.21 11.08 17.12 13.37 16.07 11.93

Rates are expressed per 10,000 hospitalisations involving the correspond-
ing GI malignancy Cancer site was assigned using the first-listed qualifying GI 
malignancy diagnosis to create mutually exclusive site categories

Estimate suppressed because the underlying cell contained ≤10 unweighted 
discharges. Zero indicates no observed TLS hospitalisations

https://doi.org/10.3332/ecancer.2026.2229
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Figure 3. Clinical outcomes, resource use and disposition in TLS hospitalisations with versus without GI malignancy. Legend: aORs and 95% CIs comparing 
GI-associated TLS with TLS without GI malignancy, NIS 2017 to 2022. Unadjusted survey-weighted percentages for each group are shown to the left 
of the plot. Models adjusted for age, sex, race/ethnicity, primary payer, ZIP-code income quartile, Charlson comorbidity category, hospital region, rural 
location, teaching status, bed size, weekend admission and calendar year. Disposition outcomes were restricted to hospitalisations surviving to discharge. 
Blue markers indicate estimates whose 95% CI excludes 1; grey markers indicate estimates whose interval includes 1. The x-axis is on a logarithmic scale. 
The ICU-level-care proxy was defined by mechanical ventilation, RRT or shock. LOS and total charges are reported as adjusted absolute differences in 
Table 4 and are not shown here because they are on a different scale.

Factors associated with mortality among GI-TLS hospitalisations

Within GI-TLS hospitalisations, metastatic malignancy was independently associated with in-hospital mortality in the case-mix model (aOR, 
2.00; 95% CI, 1.30–3.10; p = 0.002). In contrast, age, sex, race/ethnicity, Charlson comorbidity category, cancer site, hospital teaching status, 
rural location and calendar year were not independently associated with mortality. Race/ethnicity was not significant as a group (p = 0.321), 
nor was Charlson comorbidity category (p = 0.801) or GI cancer site (p = 0.297). 

After markers of acute severity and organ support were added, metastatic malignancy remained associated with greater mortality (aOR, 2.54; 
95% CI, 1.55–4.16; p < 0.001). Sepsis (aOR, 2.47; 95% CI, 1.73–3.54; p < 0.001), mechanical ventilation (aOR, 8.27; 95% CI, 4.82–14.17; 
 p < 0.001) and RRT (aOR, 1.58; 95% CI, 1.01–2.46; p = 0.046) were also associated with mortality, whereas shock was not statistically signifi-
cant (aOR, 1.60; 95% CI, 0.88–2.92; p = 0.125). The acute severity variables were jointly associated with mortality (p < 0.001). These analyses 
are summarised in Figure 4 and Table 5. 

Age-stratified analyses

Among GI-TLS hospitalisations, patients aged ≥50 years had higher prevalences of chronic kidney disease (28.9% versus 13.7%) and diabetes 
mellitus (33.7% versus 10.7%) than patients aged <50 years, whereas hepatic failure (21.6% versus 31.3%) and metastatic malignancy (74.3% 
versus 86.3%) were more frequent among younger patients. In-hospital mortality was 33.8% among patients aged ≥50 years and 37.4% 
among those aged <50 years; mechanical ventilation, RRT, shock, sepsis and the ICU-level-care proxy were also broadly similar between the 
age groups (Supplementary Table S2). 
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Table 4. Clinical outcomes, resource use and disposition in TLS hospitalisations with and without GI malignancy, NIS 2017–2022.

Outcome TLS without GI malignancy GI-associated TLS Adjusted effect (95% CI) p value

 In-hospital mortality, % 23.9 34.6 aOR 1.42 (1.21–1.67) <0.001

 LOS, mean d 14.00 9.66 β −4.62 d (−5.43 to −3.81) <0.001

 Total charges, mean USD
$235,335 $149,479

β −$86,864 (−$104,932 to 
−$68,797)

<0.001

 Mechanical ventilation, % 15.7 15.7 aOR 0.90 (0.73–1.11) 0.310

 RRT, % 14.0 18.4 aOR 1.16 (0.95–1.41) 0.148

 Shock diagnosis, % 7.4 9.6 aOR 1.21 (0.93–1.57) 0.154

Sepsis, % 26.9 39.0 aOR 1.61 (1.38–1.89) <0.001

 ICU-level-care proxy, % 26.4 31.9 aOR 1.10 (0.93–1.29) 0.263

 Palliative-care encounter, % 23.3 39.4 aOR 1.97 (1.68–2.30) <0.001

Among survivors

 Home/home-health discharge, 
%

75.6 63.4 aOR 0.64 (0.52–0.79) <0.001

 Facility discharge, % 18.0 29.4 aOR 1.80 (1.45–2.22) <0.001

 Transfer to short-term 
hospital, %

5.4 5.6 aOR 0.75 (0.48–1.16) 0.194

Adjusted models included age, sex, race/ethnicity, primary payer, ZIP-code income quartile, Charlson comorbidity cat-
egory, hospital region, rural location, teaching status, bed size, weekend admission and calendar year. OR indicates odds 
ratio; β, adjusted absolute difference; RRT, renal replacement therapy. The ICU-level-care variable is a composite proxy 
defined by mechanical ventilation, RRT or shock diagnosis

Age <50 years was not independently associated with mortality after adjustment for demographics, comorbidity, metastatic disease, cancer 
site, hospital characteristics and calendar year (aOR, 1.01; 95% CI, 0.67–1.54; p = 0.948) and remained unassociated with mortality after 
acute severity variables were added (aOR, 0.94; 95% CI, 0.59–1.51; p = 0.806). There was no evidence that mortality trends differed by age 
group over time (age-by-year interaction p = 0.287). Similarly, the temporal pattern in the proportion of TLS hospitalisations associated with 
GI malignancy did not significantly differ between patients aged <50 and ≥50 years (year-by-age interaction p = .413). 

Principal-diagnosis TLS sensitivity analysis

In the sensitivity analysis restricted to hospitalisations in which TLS was recorded as the principal diagnosis, there were an estimated 5,695 
hospitalisations, of which 5.88% were associated with a GI malignancy (Supplementary Table S3). The direction of the mortality associa-
tion was consistent with the primary analysis but was attenuated in precision and was no longer statistically significant (aOR, 1.72; 95% CI, 
0.89–3.30; p = 0.105). Adjusted predicted mortality was 21.2% for GI-associated principal-diagnosis TLS and 13.9% for principal-diagnosis 
TLS without GI malignancy. 

Disposition sensitivity analysis

When discharge disposition was analysed among all TLS hospitalisations rather than only those surviving to discharge, the findings were 
directionally consistent with the primary survivor analysis (Supplementary Table S4). GI-TLS hospitalisations were less likely to be discharged 
home or with home health and more likely to be discharged to a facility after multivariable adjustment, whereas interhospital transfer did not 
differ significantly. This consistency supports the primary survivor-restricted disposition findings.
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Figure 4. Factors associated with in-hospital mortality among GI-associated TLS hospitalisations. Legend: aORs and 95% CIs for in-hospital death among 
hospitalisations with GI-associated TLS, NIS 2017 to 2022. Model 1 adjusted for age, sex, race/ethnicity, Charlson comorbidity category, metastatic 
malignancy, GI cancer site, hospital teaching status, rural location and calendar year. Model 2 additionally included sepsis, shock, mechanical ventilation 
and RRT. Filled squares indicate estimates whose 95% CI excludes 1; open circles indicate estimates whose interval includes 1. The x-axis is on a 
logarithmic scale. GI cancer site was included in both models and was not independently associated with mortality (joint p = 0.297). Acute severity 
measures may develop during the hospitalisation and are interpreted as factors associated with mortality rather than causal risk factors.

Site-specific mortality

Overall weighted mortality among GI-TLS hospitalisations was high, but there was no significant difference in mortality across GI cancer sites 
in the design-based comparison (p = 0.548), and cancer site was not independently associated with mortality in the adjusted model (joint  
p = 0.297) (Figure 5). 

Site- and year-specific mortality estimates are presented in Supplementary Table S5. Because many site-year mortality estimates were based 
on ≤10 unweighted deaths, those estimates were suppressed in accordance with HCUP reporting requirements. Among reportable cells, 
mortality remained substantial, but the estimates varied across years and had wide CIs; these descriptive fluctuations should therefore not 
be interpreted as evidence of cancer-site-specific temporal trends.

Discussion

In this contemporary, nationally representative analysis of adult hospitalisations with TLS, GI malignancies accounted for approximately 4% 
of TLS hospitalisations but were associated with a disproportionate burden of inpatient mortality. GI-associated TLS was associated with 
42% greater adjusted odds of in-hospital death compared with TLS without GI malignancy, despite shorter hospital stays and lower total 
hospital charges. Within GI-TLS, metastatic disease was the principal baseline disease characteristic associated with mortality, while sepsis, 
mechanical ventilation and RRT identified a particularly high-risk clinical course. Conversely, age, sex, race/ethnicity, overall Charlson comor-
bidity burden and the anatomic site of the GI primary were not independently associated with mortality. Together, these findings suggest 
that once TLS develops in a patient with GI cancer, prognosis may be determined less by the organ of origin than by the extent of malignant 
disease and the severity of subsequent physiologic decompensation.
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Table 5. Factors associated with in-hospital mortality among GI-TLS hospitalisations.

Factor Model 1 aOR (95% CI) p Model 2 aOR (95% CI) p

 Age, per year 1.00 (0.99–1.01) 0.972 1.00 (0.99–1.01) 0.755

 Female sex 1.06 (0.76–1.48) 0.736 1.02 (0.70–1.49) 0.908

Race/ethnicity

 White Reference Reference

 Black 1.28 (0.89–1.85) 0.181 1.20 (0.80–1.81) 0.382

 Hispanic 1.25 (0.69–2.28) 0.462 1.28 (0.67–2.45) 0.455

 Asian/Pacific Islander, Native American or Other 1.57 (0.88–2.82) 0.128 1.21 (0.63–2.34) 0.561

 Charlson category ≥3* 1.12 (0.46–2.71) 0.801 0.68 (0.28–1.64) 0.390

 Metastatic malignancy 2.00 (1.30–3.10) 0.002 2.54 (1.55–4.16) <0.001

Acute severity

 Sepsis — — 2.47 (1.73–3.54) <0.001

 Shock diagnosis — — 1.60 (0.88–2.92) 0.125

 Mechanical ventilation — — 8.27 (4.82–14.17) <0.001

 RRT — — 1.58 (1.01–2.46) 0.046

GI cancer site was included in both models and was not independently associated with mortality in the case-mix model (joint p = 
0.297). Models additionally adjusted for hospital teaching status, rural location and calendar year. Model 2 additionally included 
sepsis, shock, mechanical ventilation and RRT. Acute severity measures are interpreted as factors associated with mortality rather 
than causal risk factors. *Reference category was Charlson comorbidity category 2; no GI-TLS hospitalisations were classified in 
categories 0 or 1

Figure 5. Site-specific rates of GI-associated TLS per 10,000 cancer hospitalisations. Legend: Survey-weighted annual rates of TLS per 10,000 
hospitalisations for the corresponding GI cancer site. Only colorectal, liver/biliary and pancreatic cancer are plotted, because oesophageal, gastric and 
small-bowel estimates were suppressed in multiple years under HCUP reporting requirements for cells containing ten or fewer unweighted discharges; 
those sites are reported in Table 3. Cancer site was assigned using the first-listed qualifying GI malignancy diagnosis. Differences in trajectory across sites 
are descriptive and were not formally tested for differential temporal trends.
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These findings extend a literature on solid-tumour TLS that has largely been derived from heterogeneous case reports and small pooled 
series. In an earlier NIS analysis spanning 2010–2013, Durani et al [10] reported 21% mortality among all TLS hospitalisations and 28% 
mortality among those with solid tumours. More recent systematic review data from 132 published cases of solid-tumour TLS reported 
mortality of 54%, with metastatic disease present in three quarters of cases [11]. A GI-specific pooled analysis similarly demonstrated high 
mortality across GI malignancies, but was necessarily limited by the small number and selective reporting of published cases [16]. Against 
this background, the approximately 35% mortality observed in the present national cohort remains striking while being lower than estimates 
derived from case-report literature. This difference may reflect the well-recognised tendency of case reports to capture unusually severe or 
clinically distinctive presentations and underscores the value of population-level data in defining the broader clinical spectrum of GI-TLS. 
Prior national data confirm the substantial morbidity and mortality associated with TLS overall, while published solid-tumour series dispro-
portionately comprise metastatic and fatal presentations. 

Metastatic disease emerged as a particularly important finding. More than three-quarters of GI-TLS hospitalisations in our cohort involved 
metastatic malignancy, and metastatic disease was associated with approximately twofold greater odds of death in the case-mix model; this 
association persisted after inclusion of acute severity measures. This is concordant with prior reports in solid tumours, in which metastatic 
disease is among the most frequently observed characteristics of TLS [11]. A recent scoping review of spontaneous TLS in solid tumours 
similarly found that metastatic disease was common and that metastatic involvement, particularly of the liver or lungs, was associated with 
worse outcomes [17]. These observations are biologically plausible: greater tumour burden provides a larger reservoir of intracellular metab-
olites that can be released abruptly with spontaneous or treatment-related cell lysis, while advanced malignancy may coexist with impaired 
physiologic reserve and organ dysfunction [1]. Importantly, the NIS does not provide direct measurements of tumour volume, cancer stage, 
hepatic metastatic burden or treatment response; metastatic disease should therefore be interpreted as a marker of advanced malignant 
burden rather than a mechanistic explanation for mortality. Contemporary reviews identify large tumour burden and effective tumour cell 
killing as central contributors to TLS risk, while the published solid-tumour literature has repeatedly identified metastatic disease in severe 
presentations. 

The acute severity analysis provides a complementary perspective. After accounting for baseline patient and cancer characteristics, sepsis, 
mechanical ventilation and RRT were independently associated with mortality, with mechanical ventilation carrying the largest association. 
These variables should not be interpreted as pretreatment risk factors because they may represent consequences of TLS, the underlying 
malignancy, intercurrent illness or combinations thereof. Rather, they characterise the clinical trajectory of a patient with GI-TLS who has 
progressed to severe systemic illness. Collectively, these findings support a conceptual distinction between baseline disease risk, represented 
in our data by metastatic malignancy and evolving clinical severity, reflected by organ support and sepsis. This distinction may be more clini-
cally informative than stratification according to cancer site alone.

Indeed, GI cancer site was not independently associated with mortality, and the overall site comparison was nonsignificant. This finding 
contrasts with the impression created by isolated reports in which pancreatic, hepatobiliary, gastric or other GI cancers have appeared to 
carry exceptionally high mortality [16]. Because published experience with many individual GI malignancies comprises only a handful of 
cases, apparent differences between sites may largely reflect small sample sizes, disease stage, treatment context and publication selection. 
Our findings instead suggest that once GI-TLS has occurred, advanced disease burden and physiologic deterioration may be more important 
determinants of outcome than the anatomic origin of the malignancy. 

We observed a clear numerical increase in the hospitalisation burden of GI-associated TLS during the study period. Weighted GI-TLS hos-
pitalisations increased from approximately 465 in 2017 to 805 in 2022, and the rate per 10,000 GI-cancer hospitalisations increased from 
8.72 to 14.37. However, the continuous temporal model narrowly failed to meet conventional statistical significance, and the categorical year 
effect was also nonsignificant. Thus, these data support a descriptive increase in burden, but not a definitive conclusion that GI-TLS incidence 
is increasing over time. This distinction is particularly important because the NIS does not capture anticancer treatment exposure or its tim-
ing. Modern systemic therapy nevertheless provides a plausible context for continued surveillance. TLS has been reported with cytotoxic 
therapy, targeted agents and immune checkpoint inhibitors, and contemporary reviews have emphasised that effective tumour-directed 
therapy can expand the spectrum of malignancies in which TLS is encountered [1, 12, 18]. In COSMIC-312, for example, TLS was reported 
as a rare treatment-related fatal event among patients receiving cabozantinib plus atezolizumab for advanced hepatocellular carcinoma [19]. 
These observations establish biologic plausibility. 

An additional and counterintuitive finding was that greater mortality in GI-TLS coexisted with shorter hospital stays and substantially lower 
hospital charges. These findings should not be interpreted as lower disease severity or more efficient resource use. Patients with GI-TLS had 
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greater palliative-care coding, and among those who survived to discharge, they were less likely to return home and more likely to require 
facility-based care. Several mechanisms could contribute to this pattern, including earlier inpatient death, advanced malignancy limiting fur-
ther cancer-directed intervention or transitions in goals of care that truncate prolonged hospitalisation. Because the NIS does not provide 
timing of palliative-care involvement, treatment limitations, hospice enrolment or goals-of-care decisions, these explanations remain hypoth-
eses. Nevertheless, the combination of high mortality, frequent palliative-care coding and greater post-acute care requirements among 
survivors illustrates that shorter hospitalisation does not equate to lower clinical burden. Current ASCO guidance supports integration of 
specialist palliative care alongside active treatment for patients with advanced cancer, particularly when symptom or quality-of-life needs 
are substantial [20]. 

Age likewise appeared to be less informative than disease burden or acute severity. Mortality and rates of major acute complications were 
similar in patients younger than 50 years and those aged 50 years or older, and younger age was not associated with mortality across 
sequentially adjusted models. Although older patients had greater burdens of chronic kidney disease and diabetes, younger patients had 
higher prevalences of metastatic disease and hepatic failure. These contrasting patterns may explain why chronological age alone did not 
meaningfully discriminate mortality risk. The lack of an age-by-year interaction also provides no evidence that temporal patterns in GI-TLS 
were being driven disproportionately by younger patients. From a clinical standpoint, these findings argue against using age itself as a primary 
determinant of vigilance for TLS in GI malignancy; disease burden, organ function, treatment sensitivity and evolving clinical status are likely 
more relevant.

The principal-diagnosis sensitivity analysis further supports the direction of the primary mortality finding, although with substantially reduced 
precision. ICD-10-CM sequencing conventions place the condition chiefly responsible for admission in the principal position. In hospitalisa-
tions where the malignancy or its treatment prompted admission, TLS will usually be coded as a secondary diagnosis. The principal-diagnosis 
subgroup is therefore small and selected. Our findings indicate that the excess mortality signal was directionally preserved even under a more 
restrictive case definition.

Taken together, these findings have several clinical implications. Current approaches to TLS prevention are grounded in assessment of tumour 
burden, expected treatment sensitivity, renal function and anticipated intensity of tumour cell lysis [1]. Our data suggest that heightened 
awareness may be particularly warranted in patients with advanced or metastatic GI malignancy, regardless of age or anatomic GI primary. 
For patients considered at elevated risk, appropriate prophylaxis and close metabolic monitoring around initiation of highly active therapy 
remain essential. Once TLS develops, the emergence of sepsis, respiratory failure requiring mechanical ventilation or renal failure requiring 
RRT identifies a population at especially high risk of inpatient death. These data cannot establish whether earlier recognition or prophylaxis 
would modify these outcomes, but they provide a rationale for prospective studies capable of linking treatment exposure, tumour character-
istics, laboratory evolution, prophylactic strategies and clinical outcomes.

Limitations

This study should be interpreted in the context of several limitations. First, the NIS is an administrative discharge database, and TLS was iden-
tified from clinician-assigned diagnostic coding rather than laboratory criteria. Laboratory measurements required to apply Cairo–Bishop or 
other biochemical definitions – including uric acid, potassium, phosphate, calcium, creatinine trajectories and lactate dehydrogenase – were 
unavailable. We therefore could not distinguish laboratory from clinical TLS or independently verify the diagnosis. The sensitivity analysis 
restricted to principal-diagnosis TLS reduced concern that the primary findings were driven entirely by incidental coding, but did not elimi-
nate the potential for misclassification.

Second, the NIS does not capture anticancer medications, treatment timing, tumour response, prophylactic hydration, allopurinol or rasbu-
ricase administration or the temporal relationship between treatment and TLS. We therefore could not distinguish spontaneous from treat-
ment-associated TLS or attribute observed temporal changes to chemotherapy, targeted therapy or immunotherapy. Measures of tumour 
burden, formal cancer stage, performance status, specific sites of metastatic disease, baseline laboratory abnormalities and treatment intent 
were likewise unavailable.
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Third, the unit of analysis was the hospitalisation rather than the individual patient; recurrent admissions by the same patient cannot be 
identified, and the study cannot estimate patient-level incidence or longitudinal survival after discharge. Cancer-site assignment was based 
on the first-listed qualifying GI malignancy to create mutually exclusive categories and may not fully represent patients with multiple primary 
malignancies or complex metastatic coding. Several site-year strata were small, limiting precision and requiring suppression in accordance 
with HCUP reporting requirements.

Fourth, the associations between acute severity markers and mortality should not be interpreted causally. Sepsis, mechanical ventilation, RRT 
and shock may occur after TLS onset and may lie on the pathway between severe illness and death. Similarly, the association of palliative-care 
coding with GI-TLS should not be interpreted as an effect of palliative care; administrative coding does not establish when or why pallia-
tive services were provided. LOS and hospital charges may also be truncated by in-hospital mortality, and charges represent billed hospital 
charges rather than actual costs. In-hospital mortality was all-cause mortality; the NIS does not permit attribution of death specifically to TLS, 
the underlying malignancy or another acute complication. Finally, despite extensive adjustment for measured patient and hospital character-
istics, residual confounding is unavoidable in an observational administrative-database study.

Conclusion

GI-associated TLS is uncommon but represents a high-risk inpatient phenotype with substantially greater mortality than TLS without GI 
malignancy. Although its hospitalisation burden increased numerically between 2017 and 2022, the temporal trend did not reach conven-
tional statistical significance. Within GI-TLS, metastatic disease and markers of acute physiologic deterioration, including sepsis, mechanical 
ventilation and RRT, were more strongly associated with mortality than age, sex, race/ethnicity, overall comorbidity burden or the site of the 
GI primary. Higher mortality despite shorter hospitalisations and lower charges, together with greater palliative-care use and greater facility 
needs among survivors, further highlights the complex clinical burden of this condition. Prospective studies integrating cancer stage, treat-
ment exposure, tumour response, laboratory findings and prophylactic strategies are needed to define patients at greatest risk and determine 
whether earlier recognition and prevention can improve outcomes.
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Supplementary Table S1. ICD-10-CM and ICD-10-PCS codes used for cohort identification, comorbidities and clinical outcomes.

Domain Variable ICD-10-CM/ICD-10-
PCS code(s)

Operational definition Supporting 
reference

Study cohort TLS E88.3 E88.3 in any diagnosis position [1, 2]
Principal-diagnosis TLS 
sensitivity analysis

E88.3 E88.3 in the principal diagnosis position 
(DX1)

[1, 2]

GI malignancy Any qualifying GI malignancy C15.x–C20.x; C22.x–
C25.x

At least one qualifying malignancy code in 
any diagnosis position.

[3]

Cancer site Oesophageal cancer C15.x Malignant neoplasm of oesophagus [3]
Gastric cancer C16.x Malignant neoplasm of stomach [3]
Small-intestinal cancer C17.x Malignant neoplasm of small intestine [3]
Colorectal cancer C18.x–C20.x Malignant neoplasm of colon, rectosigmoid 

junction or rectum
[3]

Liver/biliary cancer C22.x–C24.x Malignant neoplasm of liver and 
intrahepatic bile duct, gallbladder or other 
and unspecified biliary tract

[3]

Pancreatic cancer C25.x Malignant neoplasm of pancreas [3]
Cancer 
characteristic

Secondary/metastatic 
malignancy

C77.x–C79.x Secondary malignant neoplasm of lymph 
nodes, respiratory and digestive organs or 
other and unspecified sites or secondary 
neuroendocrine tumour, in any diagnosis 
position

[4]

Comorbidity Chronic kidney disease N18.x Any CKD diagnosis in any position [4]
Heart failure I50.x Any heart failure diagnosis in any position [4]
Diabetes mellitus E08.x–E13.x Diabetes due to underlying condition, type 

1, type 2, other specified or other diabetes 
mellitus

[4]

Cirrhosis/fibrosis K70.30; K70.31; 
K71.7; K74.60; 
K74.69; K74.0; 
K74.00; K74.01; 
K74.02;

Alcoholic cirrhosis without or with ascites, 
toxic liver disease with fibrosis and 
cirrhosis or unspecified or other cirrhosis 
of liver, in any diagnosis position

[5, 6]

Hepatic failure K72.x [5, 6]
Acute severity Sepsis A40.x; A41.x Streptococcal sepsis, other sepsis, severe 

sepsis without or with septic shock or 
candidal sepsis, in any diagnosis position

[7]

Shock R57.x Cardiogenic, hypovolemic, other or 
unspecified shock or severe sepsis with 
septic shock, in any diagnosis position

[7]

Palliative-care encounter Z51.5 Documented encounter for palliative care 
in any diagnosis position.

[8]

Organ support Invasive mechanical ventilation 5A1935Z; 5A1945Z; 
5A1955Z

Respiratory ventilation for less than 24 
hours, 24 to 96 hours or greater than 96 
consecutive hours.

[9]

RRT 5A1D00Z; 5A1D60Z; 
5A1D70Z; 5A1D80Z; 
5A1D90Z

Any performance of urinary filtration 
recorded in any procedure position. [7]
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Supplementary Table S2. Age-stratified comorbidity burden, clinical severity and mortality 
among GI-TLS hospitalisations.

Panel A. Comorbidities and clinical outcomes by age.

Characteristic Age ≥50 years Age <50 years

Comorbidity burden, %

 Charlson comorbidity index ≥3 94.3 98.5

 Chronic kidney disease 28.9 13.7

 Heart failure 12.1 8.4

 Diabetes mellitus 33.7 10.7

 Cirrhosis/hepatic fibrosis 10.7 8.4

 Hepatic failure 21.6 31.3

 Metastatic malignancy 74.3 86.3

Clinical outcomes/severity, %

 In-hospital mortality 33.8 37.4

 Mechanical ventilation 15.2 18.3

 RRT 17.8 21.4

 Shock diagnosis 9.6 9.2

 Sepsis 38.7 40.5

 ICU-level-care proxy 31.4 34.4

 Palliative-care encounter 40.7 32.8
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Panel B. Association of age <50 years with in-hospital mortality.

Mortality model aOR for age <50 years (95% 
CI) p value

Model 1: Calendar year 1.16 (0.79–1.70) 0.462

Model 2: + demographics, comorbidity, metastatic disease, cancer site and hospital 
characteristics

1.01 (0.67–1.54) 0.948

Model 3: + sepsis, shock, mechanical ventilation and RRT 0.94 (0.59–1.51) 0.806

Individual-comorbidity sensitivity model 0.87 (0.54–1.38) 0.550

Values in Panel A are survey-weighted percentages. Model 1 adjusted for calendar year. Model 2 additionally adjusted for sex, race/
ethnicity, Charlson comorbidity category, metastatic malignancy, GI cancer site, hospital teaching status, rural location and calendar 
year. Model 3 additionally included sepsis, shock diagnosis, mechanical ventilation and renal replacement therapy. The individual-
comorbidity sensitivity model replaced Charlson category with CKD, heart failure, diabetes, cirrhosis/hepatic fibrosis and hepatic 
failure. OR indicates odds ratio; RRT, renal replacement therapy

Supplementary Table S3. Principal-diagnosis TLS sensitivity analysis.

Outcome Result

Weighted hospitalisations with TLS as principal diagnosis 5,695

95% CI for weighted hospitalisations 5,319–6,071

Principal-diagnosis TLS involving GI malignancy, % 5.88

95% CI 4.50–7.26

Adjusted mortality, TLS without GI malignancy, % 13.9

Adjusted mortality, GI-associated TLS, % 21.2

GI malignancy and mortality, aOR (95% CI) 1.72 (0.89–3.30)

p value 0.105

The primary study definition identified TLS (ICD-10-CM E88.3) in any diagnosis position. This sensitivity 
analysis restricted the cohort to hospitalisations with TLS recorded as the principal diagnosis. The mortality 
model adjusted for age, sex, race/ethnicity, primary payer, ZIP-code income quartile, Charlson comorbidity 
category, hospital region, rural location, teaching status, bed size, weekend admission and calendar year. OR 
indicates odds ratio

Supplementary Table S4. Disposition sensitivity analysis using all TLS hospitalisations.

Disposition outcome TLS without GI malignancy, % GI-associated TLS, % aOR (95% CI) p value

Home or home-health discharge 57.5 41.6 0.62 (0.53–0.73) <0.001

Facility discharge 13.7 19.3 1.51 (1.24–1.84) <0.001

Transfer to short-term hospital 4.1 3.7 0.69 (0.45–1.06) 0.088

Unlike the primary disposition analysis, which was restricted to hospitalisations surviving to discharge, this sensitivity analysis 
included all TLS hospitalisations. Models adjusted for age, sex, race/ethnicity, primary payer, ZIP-code income quartile, Charlson 
comorbidity category, hospital region, rural location, teaching status, bed size, weekend admission and calendar year. Facility 
discharge included skilled nursing facility, intermediate care facility, rehabilitation or other facility
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Supplementary Table S5. In-hospital mortality among GI-TLS hospitalisations by cancer site and year.

GI cancer site 2017 2018 2019 2020 2021 2022

Oesophageal — — — — — —

Gastric — — — — — —

Small bowel — 0 0 — — —

Colorectal — 31.4 (15.5–47.3) 29.4 (17.1–41.7) 35.4 (21.3–49.6) 32.0 (19.1–44.9) 34.3 (22.7–46.0)

Liver/biliary — 40.0 (22.5–57.5) — 40.0 (22.2–57.9) 37.1 (20.9–53.4) 48.4 (30.8–66.0)

Pancreatic — — 38.5 (23.6–53.3) — 47.2 (31.4–63.1) —

Values are survey-weighted in-hospital mortality percentages with 95% confidence intervals
Estimate suppressed because the underlying cell contained ≤10 unweighted discharges, in accordance with HCUP reporting 
requirements. Cancer site was assigned using the first-listed qualifying GI malignancy diagnosis to create mutually exclusive site 
categories

https://doi.org/10.3332/ecancer.2026.2229

