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ABSTRACT

Background: Sepsis is a leading cause of morbidity and mortality in patients with gastrointestinal (Gl) malignancies,
with in-hospital mortality rates of 19.8% to 28%, significantly higher than in non-cancer patients. While sepsis out-
comes have been extensively studied in the general population, large-scale population-level analyses specific to Gl
cancers remain limited. This study aimed to identify the outcomes of sepsis in gastric, colon, hepatic, and pancreatic
cancers in the United States.

Methods: We conducted a retrospective analysis of the National Inpatient Sample (2017-2021) using ICD-10 codes,
including adults 218 years with gastric (n=205,599), colon (n=851,120), hepatocellular (n=433,145), or pancreatic
(n=557,204) cancer. Propensity matching and multivariate regression were used to adjust for confounders. A p-value
of <0.05 was considered significant.

Results: Sepsis prevalence was 13.79% in gastric, 12.6% in colon, 18.76% in hepatocellular, and 19.22% in pancreatic
cancer hospitalizations. In-hospital mortality was significantly higher with sepsis across all four malignancies (gastric
23.57% vs. 5.09%; colon 17.72% vs. 2.74%; hepatocellular 22.34% vs. 6.22%; pancreatic 17.26% vs. 5.11%). After
propensity matching and adjustment, sepsis was independently associated with increased mortality in gastric (aOR
1.87), colon (aOR 2.39), hepatocellular (aOR 1.60), and pancreatic cancer (aOR 1.43) (all p<0.001). Mortality among
patients requiring ICU-level care was 70.28%, 70.88%, 72.97%, and 67%, respectively. Acute kidney injury, acute
respiratory failure, invasive ventilation, disseminated intravascular coagulation, and shock were consistent mortal-
ity predictors across all malignancies (p<0.05). Sepsis was also associated with significantly higher hospitalization
charges and longer length of stay (p<0.001).

Conclusion: Our study revealed that patients with gastrointestinal malignancies experience high mortality rates
when affected by sepsis, with acute organ dysfunction and ICU-level care as key predictors of poor outcomes. These
findings highlight Gl cancer as a high-risk population for adverse sepsis outcomes and support the need for prospec-
tive studies evaluating early recognition and guideline-directed therapies.

Keywords: gastrointestinal; gastric; cancer; malignancies; sepsis; hepatocellular.
Received: 9 February 2026 / Accepted: 27 September 2026

Published under CC BY 4.0 license

* Correspondence to: Diviya Bharathi Ravikumar, Department of Internal Medicine, ESIC MC and PGIMSR, Chennai, Tamil Nadu, India, E-mail: diviyabharathi2612 @gmail.com



Available online at: www.jccm.ro

B INTRODUCTION

GLOBOCAN data indicate that gastrointestinal can-
cers contribute substantially to the global cancer bur-
den, with gastric cancer accounting for 5.7% of new
cases every year and 8.2% of cancer-related deaths,
pancreatic 2.5% and 4.5%, hepatic 4.7% and 8.2%, and
colon cancer 6.1% and 5.8%, posing a significant public
health challenge worldwide [1]. The common compli-
cations encountered in patients with GI malignancies
include acute respiratory failure, acute kidney injury,
myocardial infarction, and acute heart failure. These
complications are further exacerbated by age, gender,
and underlying comorbidities, contributing to in-hos-
pital mortality [2].

Oncological patients account for up to 20% of ICU
admissions, with sepsis as the leading cause of admis-
sion [3]. Sepsis is one of the leading causes of morbidity
and mortality in patients with GI malignancies, with
in-hospital mortality rates reaching approximately
19.8% to 28%, significantly higher than in non-cancer
patients with sepsis and up to 40% for septic shock,
significantly higher than in non-cancer patients [4,5].
According to previous studies, individuals with cancer
are ten times more likely to develop sepsis compared
to those without cancer [6], primarily because of fac-
tors such as immunosuppression from the underlying
disease or certain anti-cancer treatments, as well as in-
vasive procedures like tunneled catheters, urinary cath-
eters, ports, and drainages [7].

While sepsis outcomes have been extensively studied
in the general population, large-scale population-level
analyses of sepsis specifically in patients with GI ma-
lignancies remain limited [8-11]. Most existing studies
examining mortality, hospital costs, and healthcare uti-
lization in this subpopulation are single-center analyses
with small sample sizes, limiting generalizability [4,12].
Prior population-based studies have relied on adminis-
trative data but lacked information on end-of-life care
and healthcare resource utilization in this group [13].

We conducted a nationwide retrospective analysis
comparing in-hospital outcomes with GI malignancies
with sepsis versus those without sepsis. Our primary
objective was to compare in-hospital mortality be-
tween these two groups and identify factors indepen-
dently associated with mortality among patients with
GI malignancies and sepsis. Additionally, we aimed to
identify the length of stay and total hospital charges in
these patients.
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B MATERIALS AND METHODS

Design and Data Source

The 2017-2021 National Inpatient Sample (NIS) da-
tabase was used for this cross-sectional study. The
Healthcare Cost and Utilization Project (HCUP) is
sponsored by the Agency for Healthcare Research and
Quality (AHRQ) and is responsible for NIS [14,15]. Its
objective was to produce estimates of inpatient utiliza-
tion, expenditures, and outcomes at the regional and
national levels for the United States. Variables provided
by NIS include patient demographics (including sex
and age), diagnosis and procedure codes obtained from
the Clinical Modification/Procedure Coding System
(ICD-10-CM/PCS), severity and comorbidity assess-
ments, hospital attributes, discharge status, and length
of hospitalization.

Ethical Consideration, Sample Size, and Study Popu-
lation

The NIS is a publicly accessible database that has been
de-identified. An institutional review board was not re-
quired for approval. In this investigation, no predeter-
mined sample size was calculated. Adults aged 18 and
above admitted with an ICD-10-CM code of gastroin-
testinal malignancies (gastric, pancreatic, hepatic, and
colonic malignancies) were included. ICD-10-CM/PCS
codes were used to identify patients and are provided
in the supplementary file Table 1. The ICD-10 codes of
sepsis have a specificity of 98% (95% CI 98-99%) and a
median positive predictive value of 72% based on a re-
cent meta-analysis (Liu et al. 2022). However, the study
also reported a sensitivity of 35% reflects undercoding
of sepsis (Liu et al. 2022). We ensured adherence to
the data user agreement of the AHRQ before access-
ing the NIS databases. The databases employed comply
with the Privacy Rule of the Health Insurance Port-
ability and Accountability Act (HIPAA) and contain
no explicit patient identifiers, as defined by HIPAA. All
non-malignant patients and pregnant individuals were
excluded from the study. Figure 1 describes the popula-
tion of the study.

Variables Assessed

The categories of gender were male and female. The
patient's racial categories included White (referential),
African American, Hispanic, Asian, Pacific Islander,
and Native American. Medicare, Medicaid, private
insurance, and other forms of payment (including
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Adults >18 years with GI malignancy
ICD-10-CM codes applied (NIS 2017 to 2021)

Excluded:
Age <18 years
Pregnant patients

1

Non-malignant diagnoses

Gastric Cancer Colon Cancer Hepatocellular Cancer Pancreatic Cancer
Total hospitalizations Total hospitalizations Total hospitalizations Total hospitalizations
n=205,599 n=851,120 n=433,145 n=557,204

Sepsis No Sepsis Sepsis No Sepsis Sepsis No Sepsis Sepsis No Sepsis
n=28,345 n=177,255 n=107,230 n = 743,890 n = 81,245 n=351,900 n=107,130 n=450,075
(13.79%) (86.21%) (12.60%) (87.40%) (18.76%) (81.24%) (19.22%) (80.78%)
Mortality Mortality Mortality Mortality Mortality Mortality Mortality Mortality

23.57% 5.09% 17.72% 2.74% 22.34% 6.22% 17.26% 5.11%

Figure 1. Study Population: NIS 2017 to 2021, Gastrointestinal Malignancies

Table 1: Mortality, palliative care, and hospitalization resources of patients with gastrointestinal malignancies

Palliative Care
Utilization

Cancer Type
(Sepsis% vs.
Non-Sepsis%)

(Sepsis% vs.
Non-Sepsis%)

Mortality Rate Adjusted Odds
Ratio for Mortality Coefficient (95% Cl) (95% Cl)
(95% C1)

Hospital Charges, Length of Stay, Coefficient

Stomach 29.85% vs. 23.57% vs. 5.09% 1.87 (1.66—-2.10) $22,469.32 2.35(1.98-2.71) days*
Cancer 15.91% (517,077.59—
$27,861.06)*
Colon Cancer 22.55% vs. 17.72% vs. 2.74% 2.39 (2.22-2.59) $18,017.33 2.37(2.22-2.52) days*
8.41% (515,608.34—
$20,426.32)*
Hepatocellular 28.12% vs. 22.34%vs. 6.22% 1.60 (1.50-1.73) $15,725.13 1.93 (1.76-2.09) days*
Cancer 17.04% ($12,379.23—
$19,071.03)*
Pancreas 26.96% vs. 17.26% vs. 5.11% 1.43 (1.34-1.54) $9,351.10 1.23(1.11-1.36) days*
Cancer 17.93% (57,410.74—

$11,291.46)*

Legend: Mortality risk model was run by performing a propensity matched analysis with age over 60 years and gender and adjusted with age over 60 years,
Eender, race, size of the hospital, acute organ dysfunction (acute respiratory failure, acute kidney injury, infective endocarditis, metabolic encephalopathy,
epatic dysfunction), comorbidities (diabetes, anemia), and complications (invasive ventilation, disseminated intravascular coagulation, shock, and ICU-level

care).

self-pay/no charge) were used to determine insurance
status. Comorbidities and complications such as dia-
betes mellitus, hypertension, acute respiratory distress
syndrome (ARDS), acute kidney injury, and vasopres-
sor usage are all included in the codes. The codes are
detailed in Table 1 of the supplementary file. The in-
patient mortality, total hospital charges, and length of
stay were obtained from the NIS database using the
codes for 'DIED', ' TOTCHG, and 'LOS', respectively.
ICU level of care was determined by the presence of
acute kidney injury requiring hemodialysis, vasopres-
sor support, invasive ventilation, and shock.

Outcomes

The primary objective of our study is to determine the
factors associated with in-hospital mortality among

adults with gastrointestinal malignancies (gastric, pan-
creatic, hepatic, and colonic malignancies) and a diag-
nosis of sepsis. The secondary objective included com-
paring the duration and the total costs associated with
the hospital stay.

Statistical Methods

We analyzed continuous variables with means and t-
tests, and qualitative variables with the chi-square test.
We set a significance level of p < 0.05. Stata v18 was used
to conduct the analysis. We used two different methods
to adjust for confounders in our analysis: Propensity
score matching and multivariate regression analysis.
Propensity scores were used to match Gastrointestinal
malignancies (gastric, pancreas, liver, and colon) with
sepsis. A nonparsimonious multivariate logistic regres-
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sion model was developed to estimate the propensity
score for developing mortality using the following vari-
ables: age over 60 years and gender. The double robust
method was then used to generate treatment weights
and the inverse probability of treatment weighting was
utilized to match cases with controls using generalized
linear models [16]. The second analysis used multivari-
able regression models to adjust the results for poten-
tial confounders. Multivariable regression models were
constructed using all confounders that were found to
be significantly associated with the outcome in the uni-
variate analysis, with a cutoff p-value of 0.1. Variables
deemed important determinants of the outcomes based
on the literature were forced into the models. Variables
that could contribute to confounding were further ana-
lyzed using interaction analyses.

Table 2: Factors Associated with mortality in gastric cancer
Sepsis % (n=28,345)

Non-Sepsis %
(n=177,255)

The Journal of Critical Care Medicine 2026;12(4) « 569

B RESULTS:

Impact of Sepsis in Gastric Malignancy

Among 205,599 hospitalizations for gastric cancer,
13.79% were admitted with sepsis. In-hospital mortal-
ity was substantially higher among patients with sepsis
compared to those without sepsis (23.57% vs. 5.09%,
p<0.001). After propensity score matching and mul-
tivariable adjustment, sepsis remained independently
associated with mortality (aOR 1.87, p<0.001), with in-
cremental hospitalization charges of $22,469 (p<0.001)
and an additional length of stay of 2.35 days (p<0.001).

Patients with sepsis were marginally older than those
without sepsis (mean age 65.84 vs. 65.82 years). By race,
White patients comprised a smaller proportion of the
sepsis group than the non-sepsis group, while African
American patients comprised a larger proportion.

Mortality %  Adjusted OR (95%
(n=6,680) )

p-value

Sociodemographics

Age Over 60 years 69.69 68.35
Gender

Male 64.7 63.04
Female 353 36.96
Race

White 51.33 53.36
Black 17.48 16.41
Hispanic 18.6 17.66
Asian or Pacific Islander 7.79 7.81
Native American 0.7 0.72
Other 4.1 4.05
Hospital size according to the number of beds

Small 16.9 16.04
Medium 25.54 25.77
Large 57.56 58.18
Comorbidites

Diabetes 27.99 26.87
Anemia 51.53 43.25
Acute Organ Dysfunction

Acute Kidney Injury 42.65 16.52
Infective Endocarditis 2.7 0.52
Metabolic Encephalopathy  11.1 2.27
Hepatic Dysfunction 5.8 1.36
Myocardial Infarction 20.29 19.57
Complications

Acute Respiratory Failure # Invasive Ventilation

Acute Respiratory Failure 321 6.92
Invasive Ventilation 14.92 1.88

Acute Respiratory Failure
and Invasive Ventilation - -

Disseminated Intravascular Coagulation # Shock

72.46 1.05 (0.92-1.20) 0.48
65.34 Reference Reference
34.66 1.16 (1.03-1.31) 0.01
48.51 Reference Reference
18.16 1.08 (0.93-1.27) 0.30
19.46 1.28 (1.09-1.50) 0.002
8.05 1.31(1.05-1.64) 0.02

0.31 0.75 (0.35-1.59) 0.45

5.52 1.51 (1.12-2.03) 0.007
16.47 1.19 (1.01-1.40) 0.04
27.25 1.14 (1.00-1.31) 0.05
56.29 Reference Reference
26.12 0.84 (0.74-0.96) 0.01
43.49 0.79 (0.70-0.88) <0.001
65.72 2.17 (1.91-2.46) <0.001

<5 0.45 (0.27-0.77) 0.004
18.64 1.56 (1.27-1.92) <0.001
14.52 3.34(2.61-4.27) <0.001
22.31 0.90 (0.77-1.04) 0.16
57.71 3.14 (2.71-3.65)  <0.001
38.25 491 (3.55-6.80) <0.001

- 5.24 (4.18-6.57) <0.001
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Sepsis % (n=28,345)

Non-Sepsis %

Available online at: www.jccm.ro

(n=177,255)

Disseminated Intravascular
Coagulation <5 <5

Shock 31.98 <5

Disseminated Intravascular
Coagulation and Shock - -

ICU-level care 36.69 <5

Mortality %  Adjusted OR (95% p-value
(n=6,680) cl)

>.01 1.10 (0.86-1.41)  0.44

61 6.86 (3.84-12.26) <0.001
- 1.33(0.71-2.51)  0.37
70.28 2.57 (1.96-3.36) <0.001

Legend: A dash () in the frequency columns indicates that the variable was constructed as an interaction term used exclusively for confounder adjustment
in the mortality model and does not have a discrete prevalence estimate applicable to the descriptive cohort.

Supplementary Table 2: Factors associated with mortality in gastric cancer

Sepsis % (n=28,345)

Comorbidities

Arrhythmia 10.92
Chronic Kidney Disease 11.43
Obesity 3.86
Palliative Care 29.85
Infections

Gram-Negative Sepsis 5.87
E. coli 5.57
Enterococcus 3.74
Pseudomonas <5
S. aureus 4.92

Non-Sepsis % (n=177,255)

Mortality % (n=6,680)
7.89 134
8.74 13.32
3.25 3.97
15.91 54.34
- 6.44

- <5

Legend: A dash (=) in the column indicates that the variable was not studied in the non-sepsis cohort.

Among patients with gastric cancer and sepsis, acute
organ dysfunction and complications independently
predicted mortality. Hepatic dysfunction conferred
the highest organ-failure-related risk (OR 3.34), fol-
lowed by acute kidney injury (OR 2.17) and metabolic
encephalopathy (OR 1.56) (all p<0.05). Among com-
plications, shock (OR 6.86, p<0.05), invasive ventila-
tion (OR 4.91), acute respiratory failure (OR 3.14), and
ICU-level care (OR 2.57) were significantly associated
with mortality. Table 2 and supplementary table 2 de-
tail mortality predictors in gastric malignancy.

Figures 2 and 3 display palliative care utilization and
in-hospital mortality by cancer type. Figure 4 shows
sepsis-associated mortality across GI cancers, and Fig-
ures 5A-5B show the incremental charges and length
of stay associated with sepsis in gastric cancer.

Impact of Sepsis in Colonic Malignancy

Among 851,120 hospitalizations for colon cancer,
12.60% were admitted with sepsis. In-hospital mortal-
ity was markedly higher with sepsis than without sepsis
(17.72% vs. 2.74%, p<0.001). After propensity match-
ing and adjustment, sepsis remained independently
associated with mortality (aOR 2.39, p<0.001), incre-
mental charges of $18,017 (p<0.001), and an additional
length of stay of 2.37 days (p<0.001).

Patients with sepsis were slightly older than those

without sepsis (mean age 67.51 vs. 67.24 years). Fe-
males comprised a smaller proportion of the sepsis
cohort than the non-sepsis cohort. By race, White
patients comprised a smaller proportion of the sepsis
group than the non-sepsis group, while African Ameri-
can patients comprised a larger proportion.

Among patients with colon cancer and sepsis, he-
patic dysfunction conferred the highest organ-failure-
related mortality risk (OR 3.57), followed by acute kid-
ney injury (OR 1.68) and metabolic encephalopathy
(OR 1.39). Among complications, invasive ventilation
(OR 6.46), shock (OR 6.25), acute respiratory failure
(OR 3.31), ICU-level care (OR 2.00), and disseminated
intravascular coagulation (OR 1.50) (all p<0.05) were
each independently associated with mortality. Table 3
and supplementary table 3 detail mortality predictors
in colon malignancy.

Figures 6A-6B show the incremental charges and
length of stay associated with sepsis in colon cancer.

Impact of Sepsis in Hepatic Malignancy

Among 433,145 hospitalizations for hepatocellular
cancer, 18.76% were admitted with sepsis. In-hospital
mortality was markedly higher with sepsis than with-
out sepsis (22.34% vs. 6.22%, p<0.001). After propensi-
ty matching and adjustment, sepsis remained indepen-
dently associated with mortality (aOR 1.60, p<0.001),
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Palliative Care Utilization by Cancer Type and Sepsis Status
301

20

Palliative Care Utilization (%)

Colon Cancer Hepatocellular Cancer ~ Pancreas Cancer Stomach Cancer
| Sepsis [ Non-Sepsis
Figure 2. Palliative care utilization by cancer type and sepsis status
Legend: Bar graph depicting unadjusted descriptive palliative care utilization rates by cancer type and sepsis status. Palliative care consultation
was more frequently utilized among patients with sepsis compared with those without sepsis across all cancers, including stomach cancer
(29.85% vs. 15.91%), colon cancer (22.55% vs. 8.41%), hepatocellular cancer (28.12% vs. 17.04%), and pancreatic cancer (26.96% vs. 17.93%).

Mortality by Cancer Type and Sepsis Status
25+

In-Hospital Mortality (%)

Colon Cancer Hepatocellular Cancer  Pancreas Cancer Stomach Cancer
I secpsis 7 Non-Sepsis
Figure 3. In-Hospital mortality rates by cancer type and sepsis status
Legend: Bar graph showing unadjusted descriptive in-hospital mortality rates stratified by sepsis status across gastrointestinal cancer types.

Mortality among patients with sepsis was higher than among those without sepsis for all cancers, including stomach cancer (23.57% vs. 5.09%),
colon cancer (17.72% vs. 2.74%), hepatocellular cancer (22.34% vs. 6.22%), and pancreatic cancer (17.26% vs. 5.11%).

Effect Of Sepsis On In-Hospital Mortality Across Gl Cancers
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Figure 4. In-Hospital Mortality Associated With Sepsis Across Gastrointestinal Cancers
Legend: Forest plot displaying adjusted odds ratios with 95% confidence intervals for in-hospital mortality comparing hospitalizations with sepsis versus
without sepsis across gastrointestinal cancers. Colon cancer is shown in orange (adjusted OR 2.39, 95% Cl 2.22—-2.59), stomach cancer in blue (adjusted
OR 1.87, 95% Cl 1.66—-2.10), hepatocellular cancer in green (adjusted OR 1.60, 95% Cl 1.50-1.73), and pancreatic cancer in red (adjusted OR 1.43, 95%
Cl 1.34-1.54). Estimates were derived from propensity score—-matched cohorts and multivariable logistic regression models adjusted for age >60 years,
sex, race, hospital bed size, acute organ dysfunction (acute respiratory failure, acute kidney injury, infective endocarditis, metabolic encephalopathy,
hepatic dysfunction), comorbidities (diabetes mellitus, anemia), and in-hospital complications (invasive mechanical ventilation, disseminated
intravascular coagulation, shock, and ICU-level care). The vertical reference line indicates an adjusted odds ratio of 1.0.



572 « The Journal of Critical Care Medicine 2026;12(4) Available online at: www.jccm.ro

Stomach Cancer — Total Charges
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Figure 5A. Total hospitalization charges associated with sepsis in stomach cancer
Legend: Difference in total hospitalization charges comparing sepsis versus non-sepsis hospitalizations among patients with stomach cancer.
Sepsis was associated with an increase in hospital charges of $22,469.32 (95% Cl $17,077.59-527,861.06), estimated using propensity score—
matched cohorts and multivariable linear regression adjusted for demographic characteristics, hospital factors, acute organ dysfunction,
comorbidities, and in-hospital complications.
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Figure 5B. Length of stay associated with sepsis in stomach cancer
Legend: Difference in hospital length of stay comparing sepsis versus non-sepsis hospitalizations among patients with stomach cancer. Sepsis was
associated with an increased length of stay of 2.35 days (95% confidence interval 1.98-2.71), based on propensity score—matched cohorts with
multivariable adjustment.

Table 3: Factors Associated with mortality in colon cancer
Sepsis % Non-Sepsis % Mortality % Adjusted OR p-value

(n=107,230) (n=743,890) (n=18,990) (95% ClI)

Sociodemographics

Age Over 60 years 72.65 70.43 79.81 1.39(1.27-1.51) <0.001
Gender

Male 55.35 50.42 54.56 Reference Reference
Female 44.65 49.58 45.44 1.08 (1.01-1.16) 0.024
Race

White 66.55 70.64 65.87 Reference Reference
Black 15.39 13.6 16.68 1.09 (0.99-1.21) 0.089
Hispanic 10.76 9.2 9.43 0.99 (0.87-1.12) 0.831
Asian or Pacific Islander <5 <5 <5 1.14 (0.94-1.37) 0.178
Native American <5 <5 <5 0.89 (0.51-1.55) 0.674
Other <5 <5 <5 1.25 (1.00-1.55) 0.049
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Sepsis % Non-Sepsis % Mortality % Adjusted OR p-value

(n=107,230) (n=743,890) (n=18,990) (95% ClI)

Hospital size according to the number

of beds

Small 20.58 20.26 19.88 1.02 (0.92-1.12) 0.744
Medium 29.6 28.36 29.78 1.01 (0.93-1.09) 0.888
Large 49.82 51.38 50.34 Reference Reference
Comorbidites

Diabetes 29.61 26.24 27.01 0.81 (0.75-0.87) <0.001
Anemia 51.02 38.05 43.76 0.84 (0.78-0.90) <0.001
Acute Organ Dysfunction

Acute Kidney Injury 45.89 15.47 67.61 1.68 (1.55-1.81) <0.001
Infective Endocarditis <5 <5 <5 0.56 (0.43-0.75) <0.001
Metabolic Encephalopathy 12.13 <5 20.14 1.39 (1.24-1.55) <0.001
Hepatic Dysfunction 5.26 <5 14.93 3.57 (3.09-4.13) <0.001
Myocardial Infarction 20.87 18.56 24.86 1.07 (0.98-1.16) 0.142
Complications

Acute Respiratory Failure # Invasive

Ventilation

Acute Respiratory Failure 27.62 5.38 58.03 3.31(3.02-3.63) <0.001
Invasive Ventilation 12.1 <5 36.33 6.46 (5.29-7.88) <0.001
Acute Respiratory Failure and Invasive

Ventilation - - - 5.33 (4.68-6.06) <0.001
Disseminated Intravascular Coagula-

tion # Shock

Disseminated Intravascular Coagula-

tion <5 <5 <5 1.50(1.29-1.75) <0.001
Shock 30.28 <5 63.11 6.25 (3.67-10.65) <0.001
Disseminated Intravascular Coagula-

tion and Shock - - - 2.44 (1.67-3.56) <0.001
ICU-level care 34.2 <5 70.88 2.00 (1.69-2.36) <0.001

Legend: A dash (—) in the frequency columns indicates that the variable was constructed as an interaction term used exclusively for confounder adjustment
in the mortality model and does not have a discrete prevalence estimate applicable to the descriptive cohort.

Supplementary Table 3: Factors associated with mortality in colon cancer

Sepsis % (n=107,230) Non-Sepsis % (n=743,890) Mortality % (n=18,990)

Comorbidities

Arrhythmia 12.13 8.36 15.17
Chronic Kidney Disease 13.89 9.1 16.09
Obesity 6.76 6.29 6.4
Palliative Care 22.55 8.41 51.45
Infections

Gram-Negative Sepsis 6.12 - 6.85
E. coli 6.44 - <5
Pseudomonas <5 - <5
Enterococcus <5 - <5
S. aureus <5 - <5

Legend: A dash (—) in the column indicates that the variable was not studied in the non-sepsis cohort.
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Colon Cancer — Total Charges
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Figure 6A. Total Hospitalization charges associated with sepsis in colon cancer
Legend: Difference in total hospitalization charges among patients with colon cancer. Sepsis was associated with an increase in hospital charges of
$18,017.33 (95% confidence interval $15,608.34-520,426.32), estimated using propensity score—matched cohorts with multivariable adjustment.
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Figure 6B. Length of stay associated with sepsis in colon cancer
Legend: Difference in hospital length of stay among patients with colon cancer. Sepsis was associated with an increased length of stay of 2.37 days
(95% confidence interval 2.22—-2.52), based on propensity score—matched cohorts with multivariable adjustment.

incremental charges of $15,725 (p<0.001), and an ad-
ditional length of stay of 1.93 days (p<0.001).

Patients with sepsis were slightly older than those
without sepsis (mean age 66.89 vs. 66.17 years). Females
comprised a larger proportion of the sepsis cohort than
the non-sepsis cohort. By race, both White and African
American patients comprised slightly smaller propor-
tions of the sepsis group than the non-sepsis group.

Among patients with hepatocellular carcinoma and
sepsis, acute kidney injury (OR 2.16) and hepatic dys-
function (OR 2.08) were the leading organ-failure-
related predictors of mortality, followed by metabolic
encephalopathy (OR 1.44). Among complications, in-
vasive ventilation (OR 7.66), acute respiratory failure
(OR 3.43), shock (OR 2.67), ICU-level care (OR 1.86),
and disseminated intravascular coagulation (OR 1.75)
(all p<0.05) were each independently associated with

mortality. Table 4 and supplementary table 4 detail
mortality predictors in hepatic malignancy.

Figures 7A-7B show the incremental charges and
length of stay associated with sepsis in hepatocellular
cancer.

Impact of Sepsis in Pancreatic Malignancy

Among 557,204 hospitalizations for pancreatic cancer,
19.22% were admitted with sepsis. In-hospital mortal-
ity was markedly higher with sepsis than without sepsis
(17.26% vs. 5.11%, p<0.001). After propensity match-
ing and adjustment, sepsis remained independently
associated with mortality (aOR 1.43, p<0.001), incre-
mental charges of $9,351 (p<0.001), and an additional
length of stay of 1.23 days (p<0.001).

Patients with sepsis were marginally older than those
without sepsis (mean age 68.49 vs. 68.38 years). Fe-
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Table 4: Factors associated with mortality in hepatic cancer
Sepsis % Non-Sepsis % Mortality % Adjusted OR p-value

(n=81,245) (n=351,900) (n=18,145) (95% C1)

Sociodemographics

Age Over 60 years 75.08 73.24 74.51 1.01(0.93-1.09) 0.888
Gender

Male 64.98 67.21 68.26 Reference Reference
Female 35.02 32.79 31.74 0.91 (0.84-0.97) 0.008
Race

White 58.47 60.31 55.44 Reference Reference
Black 12.57 13.81 14.95 1.18 (1.07-1.31) 0.001
Hispanic 16.4 15.58 16.08 0.93 (0.84-1.03) 0.144
Asian or Pacific Islander 7.96 5.94 7.62 1.20(1.04-1.38) 0.01
Native American <5 <5 <5 1.22 (0.85-1.75) 0.277
Other <5 <5 <5 1.27 (1.05-1.52) 0.012
Hospital size according to the number

of beds

Small 15.71 16.26 14 1.16 (1.05-1.29) 0.005
Medium 26.94 24.97 26.76 1.12 (1.03-1.22) 0.012
Large 57.35 58.77 59.24 Reference Reference
Comorbidites

Diabetes 35.38 37.64 313 0.78 (0.72-0.84) <0.001
Anemia 45.15 36.84 38.66 0.73 (0.68-0.78) <0.001
Acute Organ Dysfunction

Acute Kidney Injury 49.66 27.49 75.92 2.16 (2.01-2.32) <0.001
Infective Endocarditis <5 <5 <5 0.65 (0.49-0.85) 0.001
Metabolic Encephalopathy 15.26 <5 25.41 1.44 (1.30-1.60) <0.001
Hepatic Dysfunction 24.03 20.69 43.37 2.08 (1.93-2.25) <0.001
Myocardial Infarction 20.4 19.4 21.3 0.90 (0.83-0.99) 0.024

Complications
Acute Respiratory Failure # Invasive

Ventilation

Acute Respiratory Failure 25.71 7.83 55.69 3.43 (3.14-3.76) <0.001
Invasive Ventilation 12.78 <5 38.77 7.66 (6.22-9.44) <0.001
Acute Respiratory Failure and Invasive - - - 6.01 (5.24-6.90) <0.001
Ventilation

Disseminated Intravascular Coagula-

tion # Shock

Disseminated Intravascular Coagula- <5 <5 7.55 1.75 (1.50-2.05) <0.001
tion

Shock 31.07 <5 64.56 2.67 (1.77-4.04) <0.001
Disseminated Intravascular Coagula- - - - 4.27 (3.03-6.02) <0.001
tion and Shock

ICU-level care 35.21 <5 72.97 1.86 (1.58-2.18) <0.001

Legend: A dash (—) in the frequency columns indicates that the variable was constructed as an interaction term used exclusively for confounder adjustment
in the mortality model and does not have a discrete prevalence estimate applicable to the descriptive cohort.

Supplementary Table 4: Factors associated with mortality in hepatic cancer

Comorbidities

Chronic Kidney Disease 14.83 13.28 18.32
Obesity 5.48 <5 6.39
Arrhythmia 9.3 7.02 11.02
Palliative Care 28.12 17.04 56.1
Infections

Gram-Negative Sepsis 9.53 - 10.31
E. coli 8.03 - 5.04
Pseudomonas 1.46 - <5
Enterococcus 5.82 - <5
S. aureus 5.21 - 5.13

Legend: A dash (—) in the column indicates that the variable was not studied in the non-sepsis cohort.
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Figure 7A. Total hospitalization charges associated with sepsis in hepatocellular cancer
Legend: Difference in total hospitalization charges among patients with hepatocellular cancer. Sepsis was associated with increased hospital charges of
$15,725.13 (95% confidence interval $12,379.23-$19,071.03), estimated using propensity score-matched cohorts with multivariable adjustment.
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Figure 7B. Length of stay associated with sepsis in hepatocellular cancer
Legend: Difference in hospital length of stay among patients with hepatocellular cancer. Sepsis was associated with an increased length of stay of
1.93 days (95% confidence interval 1.76-2.09), based on propensity score—matched cohorts with multivariable adjustment.

males comprised a smaller proportion of the sepsis
cohort than the non-sepsis cohort. By race, White
patients comprised a smaller proportion of the sepsis
group than the non-sepsis group, while African Ameri-
can patients comprised a slightly larger proportion.

Among patients with pancreatic cancer and sepsis,
hepatic dysfunction conferred the highest organ-fail-
ure-related mortality risk (OR 2.88), followed by acute
kidney injury (OR 2.21) and metabolic encephalopathy
(OR 1.55). Among complications, invasive ventilation
(OR 10.39), shock (OR 5.14), acute respiratory failure
(OR 3.36), ICU-level care (OR 2.04), and disseminat-
ed intravascular coagulation (OR 1.57) (p<0.05) were
each independently associated with mortality. Table 5
and supplementary table 5 detail mortality predictors
in pancreatic malignancy.

Figures 8A-8B show the incremental charges and
length of stay associated with sepsis in pancreatic can-
cer.

E DISCUSSION

To our knowledge, our study provides a comprehensive
nationally representative analysis of sepsis outcomes
across multiple gastrointestinal malignancy subtypes.
We found notable variation in both sepsis prevalence
and mortality across subtypes - hepatic and pancreatic
cancers showed the highest sepsis prevalence (18.76%
and 19.22%), while gastric and hepatic cancers carried
the highest in-hospital mortality (23.57% and 22.34%).
The mortality rate among patients requiring ICU-level
care was highest in hepatic cancer (72.97%), followed
by colonic (70.88%), gastric (70.28%), and pancreatic
cancers (67%).

Patients with gastrointestinal malignancies are at
increased risk of sepsis [17], especially after surgical
procedures [18,19]. Several factors contribute to this,
including immunosuppression from cancer and treat-
ment with chemotherapy and immunotherapy, as well
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Table 5: Factors associated with mortality in pancreatic cancer
Sepsis % Non-Sepsis % Mortality % Adjusted OR (95% Cl)

n=107,130
Sociodemographics

Age Over 60 years 79.22 77.21 79.77 1.121(1.032-1.218) <0.001
Gender

Male 56.38 51.26 54.1 Reference Reference
Female 43.62 48.74 459 1.113 (1.045-1.185) 0.001
Race

White 68.43 71.39 62.67 Reference Reference
Black 14.16 13.78 18.44 1.221(1.113-1.339) <0.001
Hispanic 9.38 8.3 9.47 1.067 (0.949-1.199) 0.278
Asian or Pacific Islander <5 <5 <5 1.253 (1.073-1.462) 0.004
Native American <5 <5 <5 1.704 (1.122-2.589) 0.012
Other <5 <5 <5 1.381 (1.144-1.667) 0.001
Hospital size according to the num-

ber of beds

Small 17 16.31 16.04 1.204 (1.084-1.337) 0.001
Medium 26.85 25.44 27.94 1.138 (1.053-1.231) 0.001
Large 56.15 58.25 56.02 Reference Reference
Comorbidites

Diabetes 42.84 40.88 37.92 0.74 (0.69-0.79) <0.001
Anemia 4891 34.57 41.71 0.72 (0.67-0.77) <0.001
Acute Organ Dysfunction

Acute Kidney Injury 37.93 17.22 66.38 2.21(2.06-2.37) <0.001
Infective Endocarditis 3.04 <5 <5 0.75 (0.58-0.97) 0.028
Metabolic Encephalopathy 11.48 <5 20.99 1.55 (1.39-1.73) <0.001
Hepatic Dysfunction 7.15 <5 19.5 2.88 (2.56-3.24) <0.001
Myocardial Infarction 21.14 19.13 24.45 1.04 (0.96-1.128) 0.334

Complications
Acute Respiratory Failure # Invasive

Ventilation

Acute Respiratory Failure 20.64 5.99 49.34 3.36 (3.08-3.66) <0.001
Invasive Ventilation 8.11 <5 30.35 10.39 (8.17-13.21) <0.001
Acute Respiratory Failure and Inva- - - - 5.97 (5.19-6.88) <0.001

sive Ventilation
Disseminated Intravascular Coagu-
lation # Shock

Disseminated Intravascular Coagu- <5 <5 6.19 1.57 (1.33-1.85) <0.001
lation

Shock 26.68 <5 60.1 5.14 (3.75-7.05) <0.001
Disseminated Intravascular Coagu- - - - 3.54 (2.44-5.14) <0.001
lation and Shock

ICU-level care 29.54 <5 67 2.04 (1.72-2.43) <0.001

Legend: A dash (-) in the frequency columns indicates that the variable was constructed as an interaction term used exclusively for confounder adjustment
in the mortality model and does not have a discrete prevalence estimate applicable to the descriptive cohort.

Supplementary Table 5: Factors associated with mortality in pancreatic cancer

Comorbidites

Arrhythmia 10.13 7.4 11.71
Chronic Kidney Disease 9.97 8.16 13.47
Obesity 3.73 3.4 <5
Palliative Care 26.96 17.93 57.88
Infections

Gram-Negative Sepsis 9.61 - 10.79
E. coli 9.09 - 6.09
Pseudomonas 1.26 - <5
Enterococcus 5.41 - <5
S. aureus 3.73 - <5

Legend: A dash (—) in the column indicates that the variable was not studied in the non-sepsis cohort.
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Figure 8A. Total hospitalization charges associated with sepsis in pancreatic cancer
Legend: Difference in total hospitalization charges among patients with pancreatic cancer. Sepsis was associated with increased charges of
$9,351.10 (95% confidence interval $7,410.74-511,291.46), estimated using propensity score—matched cohorts with multivariable adjustment.
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Figure 8B. Length of stay associated with sepsis in pancreatic cancer
Legend: Difference in hospital length of stay among patients with pancreatic cancer. Sepsis was associated with an increased length of stay of 1.23 days
(95% confidence interval 1.11-1.36), based on propensity score—-matched cohorts with multivariable adjustment.

as invasive procedures such as central venous catheters,
urinary catheters, ports, and drains [7,20]. Patient-
specific factors, such as age, malnutrition, and overall
health condition, play a role [21]. The study population
was predominantly over the age of 60 years, and Liu
et al. demonstrated that elderly patients have higher
rates of sepsis among those with gastrointestinal ma-
lignancies [22]. The increased risk may be due to alter-
ations in the host response, particularly in neutrophil
chemotaxis, adhesion, and intracellular killing, as well
as defects in humoral immunity, including both anti-
body responses and complement opsonization [23].
These patients also tend to have a higher burden of
comorbidities. Our study found that diabetes mellitus
was associated with significantly lower odds of mortal-
ity among patients with gastrointestinal malignancies.
Similarly, a meta-analysis by Xiang et al. reported that
diabetes mellitus was not significantly associated with
increased mortality [24]. We believe that while diabe-
tes may contribute to the occurrence of sepsis, it does

not appear to play a major role in influencing mortality
outcomes in this population.

Edwards et al. showed that in patients with cancer
and sepsis, the overall mortality among patients with
cancer and sepsis was 54%, with ICU-level mortality
reported at 44%. Our findings among patients with
gastrointestinal malignancies revealed a lower total
mortality rate (17.26-23.57%), but a markedly higher
ICU-related mortality (67-72.97%) [25]. These com-
parisons should be interpreted with caution, as differ-
ences in patient populations, including cancer stage,
performance status, sepsis definitions and comorbidity
burden may substantially influence reported mortality
figures. A 2017 Korean population-based study by Kim
et al. showed that mortality from septic shock in can-
cer patients decreased from 55.2% in 2009 to 47.8% in
2017 (p<0.001) [26], while our results indicate a higher
mortality in patients with gastrointestinal malignan-
cies who developed shock (60.1-64.56%), though dif-
ferences in database methodology and population
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characteristics limit direct comparison. We believe
that in gastrointestinal malignancies, once critical ill-
ness develops, outcomes may be disproportionately
worse than those of other forms of cancer. Mirouse et
al. described that malignancy-associated sepsis-like
syndromes, such as disseminated intravascular coagu-
lation (DIC), cytokine storm, acute respiratory distress
syndrome, and tumor lysis syndrome, can occur, and
they are common mimickers of sepsis [27]. Our results
indicate that, the occurance of acute kidney injury,
DIC, shock, or respiratory failure, a higher risk of mor-
tality persists. Hence, these patients may benefit from
specialized expertise and management protocols de-
veloped by intensivists, pulmonologists, nephrologists,
oncologists, or hematologists for the management of
cancer-related sepsis [28,29]. These patients may ben-
efit from being treated in oncology-specific units or
earlier admission to intensive care, given the higher
level of care required [25,30-33]. Patients requiring 3
or more days in the ICU may benefit from a palliative
care consult, but prospective studies are required to in-
vestigate this [34].

Limitations of our study include data primarily ob-
tained from clinical registries using billing codes, dis-
charge diagnosis codes, and other similar identifiers,
which introduce the possibility of coding errors. We
lack the laboratory values necessary for precisely di-
agnosing sepsis. Information on the patient's chemo-
therapy regimen, overall staging, or histologic grading
of tumors could not be identified. The study also lacks
control over unidentified confounding variables. Evi-
dence regarding the initiation of therapy and the per-
sistence and gravity of complications is scarce. Since
the data is derived from clinical registries, we were
unable to identify the patient's code status, goals of
care, or palliative care intent at the time of admission.
Future studies focusing on prophylactic measures and
treatment perspectives on current guideline-directed
therapies and the impact of early palliative care integra-
tion in this population are needed. Machine learning
applications in clinical settings are yet to be explored
[35,36].

B CONCLUSIONS

In our study, we investigated the outcomes of sepsis
among adults in the United States with gastrointestinal
malignancies, including gastric, pancreatic, hepatic,
and colonic cancers, using data from the Healthcare

The Journal of Critical Care Medicine 2026;12(4) « 579

Cost and Utilization Project. Our analysis revealed that
patients with gastrointestinal malignancies experience
high mortality rates when affected by sepsis, with acute
organ dysfunction and the need for ICU-level care
identified as key predictors of poor outcomes. Patients
with sepsis had higher palliative care utilization, hospi-
talization costs, and a longer length of stay. These find-
ings underscore the need for further prospective stud-
ies to evaluate optimal management strategies and the
role of early palliative care integration in this high-risk
population.

B AUTHOR CONTRIBUTIONS:

Conceptualization- BS, RT, RD.
Methodology- BS, RT, RD.
Software- BS, RT, RD.
Validation- BS, RT, RD.

Formal analysis- BS, RT, RD.
Investigation- BS, RT, RD.
Resources- BS, RT, RD.

Data curation- BS, RT, RD.

Writing (original draft preparation)- BS, DR, HQ, AK,
SC, TT, VB, DV, RP.

Writing (Review and Editing)- BS, DR, SC, VV, RT, RD.
Visualization- BS, VV, RT, RD.

Supervision- BS, RT, RD.

Project Administration- BS, RT, RD.

All authors have read and agreed to the published ver-
sion of the manuscript.

B FUNDING: NONE.

Institutional Review Board Statement: Not applicable.

B INFORMED CONSENT:

Not applicable.

H DATA AVAILABILITY STATEMENT:

Data is available in a publicly accessible repository.

B ACKNOWLEDGMENTS:

None.



580 « The Journal of Critical Care Medicine 2026;12(4)

B CONFLICTS OF INTEREST:

All authors declared no conflicts of interest. All authors
agreed to the findings of the case.

B REFERENCES

1.

10.

11.

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal
A: Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin. 2018, 68:394-424. 10.3322/
caac.21492

Abou Dagher G, El Khuri C, Chehadeh AA-H, Chami A, Bachir
R, Zebian D, Bou Chebl R: Are patients with cancer with sepsis
and bacteraemia at a higher risk of mortality? A retrospective
chart review of patients presenting to a tertiary care
centre in Lebanon. BMJ Open. 2017, 7:e013502. 10.1136/
bmjopen-2016-013502

Soares M, Bozza FA, Angus DC, et al.: Organizational
characteristics, outcomes, and resource use in 78 Brazilian
intensive care units: the ORCHESTRA study. Intensive Care
Med. 2015, 41:2149-60. 10.1007/s00134-015-4076-7

Desai P, Vohra |, Attar B, et al.: Inpatient outcomes and
predictors of mortality in patients with gastrointestinal
malignancies presenting with sepsis: A nationwide analysis.
J Clin Oncol. 2020, 38:4045-4045. 10.1200/jc0.2020.38.15_
suppl.4045

Lemiale V, Pons S, Mirouse A, et al.: Sepsis and septic shock
in patients with malignancies: A Groupe de Recherche
Respiratoire en Réanimation Onco-Hématologique study. Crit
CareMed.2020,48:822-9.10.1097/CCM.0000000000004322

Purcarea A, Sovaila S: Sepsis, a 2020 review for the internist.
Rom J Intern Med. 2020, 58:129-37. 10.2478/rjim-2020-0012

Gudiol C, Albasanz-Puig A, Cuervo G, Carratala I:
Understanding and managing sepsis in patients with cancer
in the era of antimicrobial resistance. Front Med (Lausanne).
2021, 8:636547. 10.3389/fmed.2021.636547

Boonmee P, Ruangsomboon O, Limsuwat C, Chakorn T:
Predictors of mortality in elderly and very elderly emergency
patients with sepsis: A retrospective study. West J Emerg Med.
2020, 21:210-8. 10.5811/westjem.2020.7.47405

Morrissey R, Lee J, Baral N, Tauseef A, Sood A, Mirza M, Jabbar
ABA: Demographic and regional trends of sepsis mortality in
the United States, 1999-2022. BMC Infect Dis. 2025, 25:504.
10.1186/s12879-025-10921-7

Foley O, Abdul Jabbar AB, Levine KK, El-Shaer A, Tauseef A,
Aboeata A: Heart failure and sepsis-related mortality trends
in the United States, 1999- 2019: An analysis of gender, race/
ethnicity, and regional disparities. Cardiol Res. 2025, 16:53—
63.10.14740/cr1749

Oud L, Garza J: The impact of COVID-19 on sepsis-related
mortality in the United States. J Clin Med Res. 2023, 15:328—
31.10.14740/jocmr4937

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Available online at: www.jccm.ro

Nelmes E, Edwards L, Jhanji S, Antcliffe DB, Tatham KC: Patients
with cancer and sepsis trials: an unfair representation? Clin
Med. 2023, 23:635—6. 10.7861/clinmed.2023-0408

Lees CSR, Seow H, Chan KKW, Gayowsky A, Sinnarajah A:
Quality of end-of-life care in gastrointestinal cancers: A 13-year
population-based retrospective analysis in Ontario, Canada.
Curr Oncol. 2022, 29:9163—71. 10.3390/curroncol29120717

HCUP-US NIS Overview. Accessed: November 29, 2024.
https://hcup-us.ahrg.gov/nisoverview.jsp.

Healthcare Cost and Utilization Project (HCUP). Accessed:
November 29, 2024. https://www.ahrg.gov/data/hcup/index.
html.

Dugoff EH, Schuler M, Stuart EA: Generalizing observational
study results: applying propensity score methods to complex
surveys. Health Serv Res. 2014, 49:284-303. 10.1111/1475-
6773.12090

Turnbull AD: Abdominal emergencies. Curr Probl Cancer.
1979, 4:42-52. 10.1016/s0147-0272(79)80016-1

Doran H, Mihalache O, Birligea A, Cirstea MO, Patrascu T:
Early Complications after Gastrectomies for Locally Advanced
Gastric Cancer. Chirurgia . 2021, 116:294-9. 10.21614/
chirurgia.116.3.294

Aurello P, Sirimarco D, Magistri P, et al.. Management of
duodenal stump fistula after gastrectomy for gastric cancer:
Systematic review. World J Gastroenterol. 2015, 21:7571-6.
10.3748/wjg.v21.i24.7571

Mokart D, Giaoui E, Barbier L, et al.: Postoperative sepsis in
cancer patients undergoing major elective digestive surgery
is associated with increased long-term mortality. J Crit Care.
2016, 31:48-53. 10.1016/j.jcrc.2015.10.001

MulitaF, Liolis E, Akinosoglou K, et al.: Postoperative sepsis after
colorectal surgery: a prospective single-center observational
study and review of the literature. Prz Gastroenterol. 2022,
17:47-51.10.5114/pg.2021.106083

Liu Z, Mahale P, Engels EA: Sepsis and risk of cancer among
elderly adults in the United States. Clin Infect Dis. 2019,
68:717-24. 10.1093/cid/ciy530

Koh GCKW, Peacock SJ, van der Poll T, Wiersinga WJ: The
impact of diabetes on the pathogenesis of sepsis. Eur J Clin
Microbiol Infect Dis. 2012, 31:379-88. 10.1007/s10096-011-
1337-4

Xiang M-J, Chen G-L: Impact of cancer on mortality rates in
patients with sepsis: A meta-analysis and meta-regression
of current studies. World J Clin Cases. 2022, 10:7386-96.
10.12998/wjcc.v10.i21.7386

Edwards L, Nelmes E, Ardissino M, Lin Jia Qi H, Jhanji S,
Antcliffe DB, Tatham KC: The evolution of mortality from
sepsis in patients with cancer: A systematic review and meta-
analysis. J Intensive Care Soc. 2025, 17511437251363762.
10.1177/17511437251363762

KimY-J, Kim M-J, KimY-J, Kim WY: Shortand Long-Term Mortality
Trends for Cancer Patients with Septic Shock Stratified by



Available online at: www.jccm.ro

27.

28.

29.

30.

31

32.

Cancer Type from 2009 to 2017: A Population-Based Cohort
Study. Cancers . 2021, 13.: 10.3390/cancers13040657

Mirouse A, Vigneron C, Llitjos J-F, et al.: Sepsis and cancer: An
interplay of friends and foes. Am J Respir Crit Care Med. 2020,
202:1625-35. 10.1164/rccm.202004-1116TR

Poston JT, Koyner JL: Sepsis associated acute kidney injury.
BMJ. 2019, 364:k4891. 10.1136/bmj.k4891

Soares M, Bozza FA, Azevedo LCP, et al.: Effects of organizational
characteristics on outcomes and resource use in patients with
cancer admitted to intensive care units. J Clin Oncol. 2016,
34:3315-24. 10.1200/JC0.2016.66.9549

Lima RSA, Marques CN, Silva Junior GB, et al.: Comparison
between early and delayed acute kidney injury secondary to
infectious disease in the intensive care unit. Int Urol Nephrol.
2008, 40:731-9. 10.1007/s11255-008-9352-9

Bellomo R, Kellum JA, Ronco C, et al.: Acute kidney injury
in sepsis. Intensive Care Med. 2017, 43:816-28. 10.1007/
s00134-017-4755-7

Haribhai S, Mahboobi SK: Ventilator Complications. In:
StatPearls. StatPearls Publishing: Treasure Island (FL).

33.

34,

35.

36.

The Journal of Critical Care Medicine 2026;12(4) « 581

Bouglé A, Duranteau J: Pathophysiology of sepsis-induced
acute kidney injury: the role of global renal blood flow and
renal vascular resistance. Contrib Nephrol. 2011, 174:89-97.
10.1159/000329243

Mehta A, Chai E, Acquah S, Lasseigne J, Newman A, Zeng
L, Gelfman LP: Palliative care consults among critically ill
patients: Does timing matter? Am J Hosp Palliat Care. 2025,
10499091251364245. 10.1177/10499091251364245

Deng H-F, Sun M-W, Wang Y, et al.: Evaluating machine
learning models for sepsis prediction: A systematic review
of methodologies. iScience. 2022, 25:103651. 10.1016/].
isci.2021.103651

Wang D, Li J, Sun Y, et al.: A machine learning model for
accurate prediction of sepsis in ICU patients. Front Public
Health. 2021, 9.: 10.3389/fpubh.2021.754348



