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Introduction: Cancer patients can receive specialized care and monitoring at intensive care unit (ICU). However, prolonged ICU stay 
may increase medical expenses and risk of complications.
Methods: To assess characteristics associated with length of stay (LOS) at ICU in Chinese cancer patients, a retrospective cohort 
study was conducted at 33 ICUs in China between May and July 2021. Cancer patients’ demographics, medical history, disease 
severity, cancer types, status and treatments at the admission, death or survival, and LOS were documented. Characteristics associated 
with the LOS were determined by the bivariable and multivariable linear regression analyses.
Results: The study included 1488 cancer patients, with a median age of 63 (interquartile range [IQR]: 56–72) years old, and 61.4% of 
patients were men. The median LOS was 4 (IQR, 2–7) days. Chronic renal failure, delirium, sepsis, renal replacement therapy, 
mechanical ventilation, sedatives, and feeding method were significantly associated with the LOS. Subgroup analysis indicated that 
chronic renal failure, delirium, sepsis, renal replacement therapy, mechanical ventilation, and feeding method (enteral with or without 
parenteral feeding) were associated with the LOS in patients who survived to be discharged from ICU. Only the feeding method was 
associated with the LOS in patients who died.
Conclusion: A clinical history of chronic renal failure, along with specific conditions and treatments administered during admission, 
was significantly associated with the LOS at ICU for cancer patients overall.
Keywords: cancer, length of stay, intensive care unit, death

Introduction
Cancer is one of the most common causes of death worldwide,1 and its incidence is also expected to rise.2 Cancer 
patients may become critically ill due to their underlying medical diseases, surgical procedures, or anti-cancer therapies- 
associated complications. Close monitoring and medical management in the intensive care unit (ICU) could potentially 
enhance morbidity and mortality outcomes for these patients.3 Specialized oncology ICUs have been designed to provide 
advanced medical and nursing care for cancer patients.4 These oncology ICUs have sophisticated equipment, with 
dedicated well-trained staff, to provide critical care and life support. However, the hospitalization in the ICU is expensive 
and may use numerous medical resources. This may not only impact patients and their families but also have broader 
implications for public healthcare systems.5 The length of stay (LOS) at ICU was reported to be associated with high 
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medical expenses.6 In addition, prolonged ICU stay could also lead to a high risk of complications.7,8 Hence, under
standing the characteristics associated with the LOS at ICU may improve the quality of care for patients, as well as 
optimizing the medical resources to benefit the overall patient population.

Numerous studies have been performed to determine characteristics associated with prolonged ICU stay. It was 
reported that certain laboratory test results, comorbidities, disease severity, and treatments could all influence the LOS 
at ICU.9,10 Compared with patients with other diseases, cancer patients require special medical care, as they 
commonly are older with multiple medical conditions. Their management mainly involves multimodal treatments, 
and the adverse effects of therapeutic approaches are noteworthy. Recent studies have demonstrated an upward trend 
of ICU admission for cancer patients.4,11 However, characteristics affecting the LOS at ICU in cancer patients have 
been understudied.

We have previously performed a nationwide multicenter retrospective cohort study and reported characteristics and mortality 
in 33 ICUs in China.12 The present study used the same data and aimed to assess characteristics associated with the LOS at ICU in 
cancer patients, in order to optimize the medical resource utilization and improve healthcare for cancer patients.

Materials and Methods
Study Design and Participants’ Selection
This multicenter retrospective cohort study was conducted in 33 ICUs across China, and ethical approval was obtained 
from the ethics committee of Jilin Cancer Hospital. The study was conducted following the ethical requirement to protect 
patient data confidentiality and in strict compliance with the principles of the Declaration of Helsinki.

The inclusion criterion was cancer patients at the ICU between May and July 2021. The exclusion criteria were as 
follows: 1) patients who opted to discharge themselves from the ICU against medical advice; or 2), patients with incomplete 
medical records. For patients with multiple ICU admissions, only data from the first ICU admission were recorded.

Data Collection
Data collection was carried out as reported previously.12 Briefly, age, sex, medical history, weight, height, the Acute 
Physiology and Chronic Health Evaluation (APACHE) II score, type of admission (emergency versus elective), type of 
cancer, cancer treatment at or before the ICU admission, and patients’ status and treatment at the ICU admission were 
recorded. In addition, death or survival until ICU discharge was documented.

The primary outcome was LOS at ICU, which was defined as the total number of days from ICU admission to either 
discharge or death.

Statistical Analysis
Based on the results of normality tests, continuous data were presented as mean ± standard deviation or median with 
interquartile range (IQR). Categorical data were expressed as number and percentage. An initial bivariable analysis was 
conducted to assess the associations between various patient characteristics and LOS at ICU. Variables showing 
a statistically significant association with the outcome variable (P < 0.05) were subsequently included as independent 
variables in the multivariable linear regression analysis, and LOS at ICU served as the dependent variable. The 
multivariable regression analysis was conducted to explore the relationship between a dependent variable (ICU length 
of stay) and multiple independent variables. Given the potential differences in factors influencing LOS at ICU between 
patients who died in the ICU and those who survived to discharge, subgroup analysis was performed. Patients were 
stratified into two groups based on their ICU outcomes (deceased or discharged alive), and bivariable and multivariable 
linear regression analyses were conducted separately for each subgroup to identify characteristics independently 
associated with LOS at ICU. Statistical analysis was conducted using SPSS 22.0 software (IBM, Armonk, NY, USA), 
with statistical significance set at P < 0.05.
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Results
Participants’ Characteristics
We included 1488 cancer patients from 33 ICUs in the final analysis in the present study (Figure 1). Their median age was 63 
(IQR, 56–72) years old, 61.4% (913) were men, and the median LOS was 4 (IQR, 2–7) days (Table 1). The most common 
medical history was hypertension (473 patients, 31.8%), and the most prevalent cancer type was gastrointestinal cancer (583 

Figure 1 Patients’ enrollment flowchart.

Table 1 Characteristics of Study Participants with Cancer 
Admitted to the Intensive Care Unit (N=1488)

Characteristics N (%) or Median 
(IQR)

Age, years 63(56–72)

Sex

Male 913(61.4%)
Body mass index, kg/m2 22.6(20.0–24.8)

Medical history*

Hypertension 473(31.8%)
Diabetes mellitus 212(14.3%)

Coronary artery disease 122(8.2%)

Congestive heart failure 23(1.5%)
Chronic obstructive pulmonary disease 35(2.4%)

Autoimmune disease 11(0.7%)

Chronic renal failure 44(3.0%)
Chronic liver disease 21(1.4%)

(Continued)
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patients, 39.2%). Nearly two-thirds of patients (922 patients, 62.0%) required emergency ICU admission, while slightly more 
than half (790 patients, 53.1%) underwent surgery. At the admission to ICUs, 63.2% (940) of patients had sepsis.

Characteristics Associated with LOS in Oncology ICU
Bivariable analysis indicated that chronic renal failure, APACHE II, type of ICU admission, cancer treatments adminis
tered at or prior to ICU admission (such as surgery and immunotherapy), recorded statuses and treatment methods at ICU 
admission, and feeding methods were all associated with LOS at ICU (Table 2). In the multivariable linear regression, 
which included characteristics significantly linked with LOS from the bivariable analysis, a medical history of chronic 

Table 1 (Continued). 

Characteristics N (%) or Median 
(IQR)

Severity
APACHE II 13.5(8–17)

Type of admission

Emergency 922(62.0%)
Elective 566(38.0%)

Type of cancer*

Hematology 56(3.8%)
Genitourinary 78(5.2%)

Gastrointestinal 583(39.2%)

Head and neck 138(9.3%)
Pulmonary and mediastinum 301(20.2%)

Gynecology 160(10.8%)

Musculoskeletal 16(1.1%)
Hepatobiliary and pancreas 129(8.7%)

Unknown‡ 27(1.8%)

Cancer treatments at or before ICU 
admission*

Surgery 790(53.1%)

Chemoradiation therapy 162(10.9%)
Targeted therapy 28(1.9%)

Immunotherapy 14(0.9%)
More than two treatments 278(18.7%)

None 216(14.5%)

Status and treatments at ICU admission†
Delirium 82(5.5%)

Sepsis 940(63.2%)

Mechanical ventilation 657(44.2%)
Renal replacement therapy 82(5.5%)

Shock 412(27.7%)

Sedatives 437(29.4%)
Analgesics 437(29.4%)

Feeding methods

EN 388(26.1%)
PN 474(31.9%)

EN+PN 610(41.0%)

Notes: The type of cancer does not represent all disease categories due to the limited 
number of patients in some disease types. *The total percentages may not add up to 
100% due to rounding. †A patient may have more than one of the listed conditions. 
‡Documentation in the medical charts was unclear. 
Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; EN, enteral 
nutrition; ICU, intensive care unit; IQR, interquartile range; PN, parenteral nutrition.
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renal failure and specific statuses and treatments at ICU admission, such as delirium, sepsis, renal replacement therapy, 
mechanical ventilation, enteral feeding (with or without parenteral feeding), and the use of sedatives, were found to be 
significantly associated with prolonged LOS at ICU (Table 3).

Subgroup Analysis
In subgroup analysis, the median LOS was 6 (IQR: 3–12) days for patients who died in the ICU (n = 88) and 4 (IQR: 2–7) 
days for those who survived to be discharged from ICU (n = 1400). In bivariable and multivariable linear regression 
analyses (Tables 4 and 5), among patients who died in the ICU, only the feeding method (enteral feeding with or without 
parenteral feeding) was significantly associated with the prolonged LOS. Regarding patients who survived to be discharged 
from ICU, a medical history of chronic renal failure and certain status at the ICU admission, ie, delirium, sepsis, renal 

Table 2 Bivariable Analysis of Characteristics Associated with the Length of Stay at Oncology 
Intensive Care Unit in Cancer Patients

Characteristics Regression Coefficient 95% CI P

Age 0.00 −0.02–0.03 0.773

Sex −0.13 −0.80–0.54 0.710

Body mass index −0.09 −0.17–0.00 0.052
Medical history

Hypertension −0.13 −0.83–0.58 0.726

Diabetes 0.33 −0.61–1.26 0.493
Coronary artery disease −0.29 −1.48–0.91 0.636

Congestive heart failure 1.58 −1.07–4.24 0.241
Chronic obstructive pulmonary disease 1.98 −0.17–4.14 0.072

Autoimmune disease 2.93 −0.89–6.75 0.133

Chronic renal failure 3.11 1.19–5.04 0.002
Chronic liver disease 0.78 −2.0–3.55 0.583

Severity

APACHE II 0.19 0.14–0.23 <0.001
Type of admission −2.59 −3.25- −1.93 <0.001

Type of cancer 0.13 −0.03–0.28 0.106

Cancer treatments at or before ICU admission 0.36 0.20–0.52 <0.001
None (ref.)

Surgery −1.98 −2.93- −1.02 <0.001

Chemoradiation therapy 0.45 −0.84–1.74 0.494
Targeted therapy 2.19 −0.31–4.69 0.085

Immunotherapy 3.94 0.51–7.37 0.024

More than two treatments −0.62 −1.75–0.51 0.279
Status and treatments at ICU admission

Delirium 3.05 1.63–4.48 <0.001

Sepsis 3.68 3.03–4.33 <0.001
Mechanical ventilation 2.97 2.33–3.61 <0.001

Renal replacement therapy 4.07 2.65–5.49 <0.001

Shock 2.39 1.67–3.11 <0.001
Sedatives 3.64 2.95–4.34 <0.001

Analgesics 3.29 2.59–3.99 <0.001

Feeding methods
PN (ref.)

EN 1.45 0.59–2.30 0.001

EN+PN 2.68 1.92–3.44 <0.001

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; CI, confidence interval; EN, enteral nutrition; 
ICU, intensive care unit; PN, parenteral nutrition.
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Table 3 Multivariable Linear Regression Analysis of Characteristics Associated with the 
Length of Stay at Oncology Intensive Care Unit in Cancer Patients

Characteristics Regression Coefficient 95% CI P

Chronic renal failure (Yes vs No) 2.80 0.99–4.60 0.002

APACHE II 0.01 −0.04–0.06 0.663

Type of admission (Emergency vs Elective) −0.33 −1.13–0.47 0.421
Cancer treatments

None (ref.)

Surgery −0.24 −1.24–0.77 0.645
Chemoradiation therapy 0.46 −0.76–1.68 0.457

Targeted therapy 1.59 −0.74–3.93 0.181
Immunotherapy 2.71 −0.52–5.93 0.100

More than two treatments 0.030 −1.05–1.11 0.961

Status and treatments at ICU admission
Delirium 2.04 0.70–3.38 0.003

Sepsis 2.13 1.37–2.89 <0.001

Mechanical ventilation 1.54 0.63–2.43 0.001
Renal replacement therapy 2.30 0.89–3.72 0.001

Shock 0.62 −0.15–1.39 0.114

Sedatives 1.42 0.14–2.70 0.029
Analgesics −0.25 −1.50–0.99 0.690

Feeding methods

EN (vs PN) 1.76 0.94–2.58 <0.001
EN+PN (vs PN) 2.25 1.52–2.97 <0.001

Notes: Model fit: R2=0.17, F=17.57 (P<0.001), residual mean=2.56−16, standard deviation=0.996. 
Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; CI, confidence interval; EN, enteral 
nutrition; ICU, intensive care unit; PN, parenteral nutrition.

Table 4 Bivariable Analysis of Characteristics of Cancer Patients Who Died or Survived to Be Discharged from Intensive Care 
Unit

Characteristics Died (N=88) Survived (N=1400)

Regression 
Coefficient

95% CI P Regression  
Coefficient

95% CI P

Age 0.09 −0.08–0.26 0.302 0.00 −0.03–0.02 0.759
Sex 1.05 −3.61–5.70 0.656 −0.13 −0.78–0.53 0.706

Body mass index 0.23 −0.38–0.84 0.452 −0.09 −0.17- −0.00 0.044

Medical history
Hypertension −0.29 −5.30–4.72 0.909 −0.04 −0.72–0.64 0.904

Diabetes 0.19 −6.97–7.35 0.957 0.41 −0.49–1.31 0.370

Coronary artery disease 3.70 −4.87–12.27 0.393 −0.45 −1.61–0.7 0.440
Congestive heart failure −4.77 −25.22–15.68 0.644 1.94 −0.61–4.49 0.136

Chronic obstructive pulmonary disease 13.08 −1.21–27.37 0.072 1.32 −0.77–3.41 0.217

Autoimmune disease - - - 3.16 −0.43–6.75 0.085
Chronic renal failure −2.03 −11.39–7.33 0.667 3.52 1.59–5.44 <0.001

Chronic liver disease −3.76 −24.21–16.7 0.716 1.05 −1.63–3.73 0.441

Severity
APACHE II −0.08 −0.34–0.17 0.528 0.19 0.14–0.23 <0.001

Type of admission −2.32 −12.73–8.08 0.658 −2.33 −2.97- −1.70 <0.001

Type of cancer 1.03 0.09–1.96 0.031 0.03 −0.12–0.18 0.711

(Continued)
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replacement therapy, mechanical ventilation, and feeding methods (enteral feeding with or without parenteral feeding), 
were positively associated with the prolonged LOS at ICU.

Discussion
In the present study, the median LOS was 4 (IQR, 2–7) days at ICU, which was slightly shorter than those reported 
previously (global wise 5.7, Asia patients 6.7).13 It was found that chronic renal failure, delirium, sepsis, renal 
replacement therapy, mechanical ventilation, feeding method, and sedatives, and were significantly positively associated 
with the prolonged LOS in cancer patients. In cancer patients who survived to be discharged from ICU, chronic renal 
failure, delirium, sepsis, renal replacement therapy, mechanical ventilation, and feeding method were positively asso
ciated with the prolonged LOS at ICU. Physicians and hospital administrators should consider these factors to optimize 
the ICU efficiency and drive quality improvements.

In recent years, cancer patients were often considered inappropriate candidates for ICU admission due to their low 
survival rates.4 However, with rapid advances in the new anti-cancer treatments and organ-supportive cares, cancer 
patients’ survival rates have significantly improved. Recent studies have reported an upward trend of ICU admission in 
cancer patients.4,11 However, cancer patients typically require lengthy expensive treatments. The use of organ-supportive 
devices, such as mechanical ventilator and hemodialysis, is costly. With the limited number of ICU beds, the early 
identification of patients who may require prolonged ICU stay might help to tailor the treatments to patients with special 
needs and achieve more cost-effective use of ICU services.

A recent multicenter study conducted in Australia indicated that several pre-existing medical diseases, such as congestive 
heart failure, kidney disease, peptic ulcer, and coronary artery disease, were associated with the prolonged LOS at ICU.14 In 
terms of kidney disease, a higher degree of kidney dysfunction was linked to a longer ICU stay.15 In the present study, among 
the documented medical histories, only chronic renal failure was found to be associated with a longer ICU stay in cancer 

Table 4 (Continued). 

Characteristics Died (N=88) Survived (N=1400)

Regression 
Coefficient

95% CI P Regression  
Coefficient

95% CI P

Cancer treatments at or before ICU admission

None (ref.)
Surgery −2.48 −8.95–3.99 0.488 −1.61 −2.56- −0.66 0.001

Chemoradiation therapy −3.99 −10.23–2.26 0.208 1.01 −0.27–2.30 0.127

Targeted therapy −2.14 −11.99–7.71 0.667 2.82 0.23–5.40 0.033
Immunotherapy 17.46 −2.99–37.91 0.093 3.07 −0.29–6.42 0.073

More than two treatments 1.33 −4.45–7.12 0.648 −0.70 −1.82–0.42 0.219

Status and treatments at ICU admission (Yes vs No)
Delirium 0.30 −9.07–9.67 0.949 3.22 1.84–4.61 <0.001

Sepsis 4.09 −3.41–11.58 0.281 3.47 2.84–4.09 <0.001

Mechanical ventilation 4.47 −0.72–9.66 0.090 2.66 2.03–3.29 <0.001
Renal replacement therapy −0.35 −5.36–4.66 0.890 4.44 2.89–5.99 <0.001

Shock −0.84 −5.65–3.96 0.728 2.21 1.48–2.93 <0.001

Sedatives 3.96 −0.44–8.36 0.077 3.35 2.66–4.04 <0.001
Analgesics 3.33 −1.03–7.68 0.133 3.02 2.33–3.71 <0.001

Feeding methods

PN (ref.)
EN 4.81 −0.42–10.05 0.071 1.26 0.43–2.09 0.003

EN+PN 7.04 2.19–11.89 0.005 2.50 1.75–3.24 <0.001

Note: -few or no observation in this subgroup. 
Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; CI, confidence interval; EN, enteral nutrition; ICU, intensive care unit; PN, parenteral 
nutrition.
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patients, specifically in those who survived to be discharged from the ICU. Furthermore, renal replacement therapy was 
significantly linked to the prolonged LOS at ICU in these patients. Chronic renal disease has been reported to be more 
prevalent in cancer patients than the general population.14,16 The incidence of cancer was also higher in patients with chronic 
renal disease.17 There might be an intrinsic close association between renal disease and cancer because patients with renal 
failure mainly have increased chronic inflammation reactions and oxidative stress, with accumulation of toxic compounds in 
the body, contributing to the development or deterioration of other serious diseases, thereby causing prolonged treatments and 
hospitalization at the ICU.18 This suggests that clinicians should pay special attention to cancer patients with chronic renal 
disease. Additional intensive management and special care for these patients may shorten their LOS at ICU.

Delirium refers to a severe rapid deterioration of mental status, which typically happens in patients with critical 
illness.19 Up to 40% of patients at the ICU might experience delirium.20 Patients with delirium frequently require close 
monitoring and complicated management, extending treatment duration. Delirium could significantly prolong the LOS at 

Table 5 Multivariable Linear Regression Analysis of Cancer Patients Who Died or Survived to Be Discharged from Intensive 
Care Unit

Characteristics Died (N=88) Survived (N=1400)

Regression 
Coefficient

95% CI P Regression  
Coefficient

95% CI P

Body mass index 0.22 −0.49–0.94 0.534 0.01 −0.07–0.09 0.805

Chronic renal failure (Yes vs No) 3.68 −8.02–15.37 0.532 3.11 1.30–4.91 0.001

APACHE II 0.20 −0.1–0.51 0.190 0.02 −0.03–0.08 0.445
Type of admission (Emergency vs Elective) −1.95 −12.83–8.93 0.721 −0.34 −1.12–0.44 0.396

Type of cancer 0.95 0.063 −0.001 0.939

Hematology (ref.)
Genitourinary −0.80 −14.33–12.72 0.906 −2.59 −4.64- −0.54 0.013

Gastrointestinal 9.07 −2.19–20.33 0.113 −0.85 −2.54–0.83 0.321

Head and neck 2.40 −16.71–21.51 0.803 −2.29 −4.16- −0.42 0.016
Pulmonary and mediastinum 1.77 −9.12–12.65 0.746 −1.32 −3.04–0.39 0.130

Gynecology −0.47 −13.81–12.87 0.944 −0.68 −2.49–1.14 0.465

Musculoskeletal 4.84 −12.53–22.22 0.579 −3.23 −6.77–0.3 0.073
Hepatobiliary and pancreas 16.35 4.31–28.38 0.009 −1.19 −3.09–0.71 0.219

Cancer treatments at or before ICU admission 0.26 0.683 −0.03 0.712

None (ref.)
Surgery −0.75 −8.05–6.55 0.838 −0.18 −1.21–0.84 0.723

Chemoradiation therapy −2.81 −10.52–4.9 0.469 0.83 −0.4–2.07 0.185

Targeted therapy −0.13 −10.84–10.58 0.981 2.10 −0.35–4.55 0.094
Immunotherapy 15.99 −5.48–37.47 0.142 1.75 −1.53–5.04 0.296

More than two treatments 1.56 −5.53–8.65 0.662 −0.34 −1.44–0.75 0.538

Status and treatments at ICU admission (Yes vs No)
Delirium −1.04 −12.13–10.05 0.852 2.39 1.07–3.71 <0.001

Sepsis 0.10 −9.56–9.77 0.983 1.90 1.15–2.64 <0.001
Mechanical ventilation 5.78 −2.96–14.52 0.191 1.63 0.71–2.54 <0.001

Renal replacement therapy −0.70 −6.85–5.46 0.822 2.88 1.32–4.44 <0.001

Shock −2.28 −8.28–3.72 0.451 0.54 −0.23–1.31 0.166
Sedatives −1.00 −13.13–11.13 0.869 1.17 −0.09–2.44 0.069

Analgesics 2.09 −7.92–12.09 0.678 −0.27 −1.5–0.96 0.665

Feeding methods
EN (vs PN) 8.49 1.58–15.39 0.017 1.67 0.8–2.53 <0.001

EN+PN (vs PN) 11.24 5.11–17.36 0.001 2.12 1.39–2.85 <0.001

Notes: “Died” model fit: R2=0.38, F=1.51 (P=0.096), residual mean=3.26−16, standard deviation=0.915. “Survived” model fit, R2=0.18, F=12.07 (P<0.001), residual 
mean=2.98−16, standard deviation=0.995. 
Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; CI, confidence interval; EN, enteral nutrition; ICU, intensive care unit; PN, parenteral 
nutrition.
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ICU and increase medical expenses.20 In the present study, it was revealed that delirium at the admission to ICU was 
closely associated with the prolonged LOS, which could be accompanied by higher expenses and medical resource 
utilization. Delirium patients may more frequently receive sedative medication, which is consistent with a longer ICU 
stay arising from the sedative use achieved in the present study. Sharma et al implemented a daily ICU sedative vacation 
protocol (a daily short-term cessation of sedation) that reduced the LOS and improved the mortality rate.21 Given the 
potential for missed or delayed diagnosis of delirium,22 it becomes crucial to assess not only the medical condition but 
also cancer patients’ mental status during their ICU admission when estimating the duration of their ICU stay.

Sepsis globally stands out as the prevailing diagnosis at ICU.23 The present study also revealed that nearly two-thirds 
of patients (63.2%) had sepsis at the time of ICU admission. Patients with sepsis mainly have multiple organ failure and 
require multidisciplinary treatments, including prolonged antibiotic therapy, renal replacement therapy, and mechanical 
ventilation. Sepsis and severity of sepsis have been associated with the LOS at ICU,24,25 with prompt and appropriate 
sepsis treatment significantly decreasing the LOS at ICU,26 aligning with findings of the present study. Robust sepsis 
management is crucial in these patients with cancer and sepsis.

Previous studies have demonstrated that early enteral nutrition could shorten the LOS at ICU.27–30 The results of the 
present study indicated that cancer patients who received enteral nutrition had a longer LOS than cancer patients who 
received parenteral nutrition. The mixed feeding method (parenteral nutrition and enteral nutrition) exhibited the longest 
ICU stay. These results were observed in all patients, as well as in the subgroup analysis of patients who either died in the 
ICU or survived to be discharged from ICU. The underlying cause of the prolonged ICU stay in cancer patients with 
enteral nutrition or mixed feeding method remains elusive. Compared with the parenteral feeding, the enteral feeding is 
more physiological with fewer complications to provide more balanced nutrition support. Patients with critical illnesses, 
excluding cancer, may experience quicker recovery and earlier discharge from the ICU when provided with enteral 
feeding. However, in cancer patients, the enteral feeding can prolong their lives, while it does not necessarily let them 
recover faster from the terminal cancer, ultimately leading to the prolonged ICU stay. The results of the present study 
indicated that factors influencing the LOS could significantly differ in patients with or without cancer. Cancer patients 
may have certain unique characteristics influencing their LOS at ICU and treatment course. However, further studies are 
warranted to deeply assess those influential characteristics.

Subgroup analysis of patients who either died in the ICU or survived to be discharged revealed that only the feeding 
method was associated with LOS in those who died in the ICU. These patients generally had a prolonged ICU stay, with 
their status and treatments during the ICU stay, rather than at admission, indicating a stronger association with both their 
length of stay and mortality. This suggests that clinicians should carefully weigh the benefits and costs of aggressive ICU 
treatment versus palliative care management, particularly in resource-limited settings. In patients who survived, the 
characteristics associated with a longer ICU stay were similar to those found in the entire cohort (except sedatives), 
highlighting the importance of these factors when assessing the length of ICU stay in cancer patients.

The present study has several strengths, including a large sample size and nationwide data collection from 33 hospitals 
across different regions of China. However, it also has limitations, such as its retrospective design, potential selection 
bias, and missing data (eg, cancer stage). Some variables, such as disease diagnosis (delirium, sepsis), were obtained 
through medical record reviews, which could introduce information bias. In the subgroup analysis, the deceased group 
consisted of only 88 patients, which might lead to unreliable results. We identified certain clinical conditions, such as 
chronic renal failure and delirium, that were associated with LOS at ICU, potentially influenced by their underlying 
mechanisms. However, these underlying disease mechanisms (eg, inflammation, metabolic changes) were unavailable in 
the medical records for our retrospective study, limiting further analysis. Hospital length of stay can be affected by 
various factors, including ICU bed availability, which may vary across regions and countries, potentially influencing 
patient outcomes and LOS.31,32 Unfortunately, we did not have data on ICU bed availability in this retrospective study, 
and thus, the results might not be applicable to hospitals with differing resource settings, such as those with varying bed 
availability. These unmeasured variables could contribute to the low R² values found in the multivariable regression 
models. Our findings should be validated in other clinical settings, as treatment approaches and healthcare resources for 
cancer patients may vary across countries, potentially resulting in significant differences in LOS at ICU.33
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Conclusions
In conclusion, the LOS at ICU was associated with the clinical history of chronic renal failure and medical conditions, 
including delirium and sepsis, as well as treatments (mechanical ventilation, renal replacement therapy, utilization of 
sedatives, and feeding method) in cancer patients overall. Among patients who survived to be discharged from the ICU, 
chronic renal failure, delirium, sepsis, renal replacement therapy, mechanical ventilation, and feeding methods (enteral 
with or without parenteral feeding) were associated with prolonged LOS. In contrast, only the feeding method was 
associated with LOS in patients who died in the ICU. When admitting a cancer patient to the ICU, clinicians should 
consider these characteristics and implement appropriate management strategies to optimize healthcare resources.
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The study protocol was approved by the ethics committee of Jilin Cancer Hospital.

Abbreviations
APACHE, Acute Physiology and Chronic Health Evaluation; EN, Enteral nutrition; ICU, Intensive care unit; IQR, 
Interquartile range; PN, Parenteral nutrition.

Informed Consent
Written informed consent was waived due to the retrospective design of the study.

Acknowledgment
We express our gratitude to Medjaden Inc. for proofreading this manuscript.

I would like to express my heartfelt gratitude to the members of the Cancer Critical Care Medicine Committee of the 
Chinese Anti-Cancer Association, including Donghao Wang, Xuezhong Xing, Mingguang Huang, Rongxi Quan, 
Kaizhong Liu, Biao Zhu, Yong Ye, Dongmin Zhou, Jianghong Zhao, Gang Ma, Zhengying Jiang, Bing Huang, 
Shanling Xu, Linlin Zhang, Hongzhi Wang, Ruiyun Lin, Shuliang Ma, Yu’an Qiu, Changsong Wang, Zhen Zheng, 
Lewu Xian, Zhijun Guo, Yong Tao, Li Zhang, Xiangzhe Zhou, Wei Chen, Jiyan Chi.

Author Contributions
All authors made a significant contribution to this research, including the conception, study design, execution, acquisition 
of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically reviewing the article; 
gave final approval of the version to be published; have agreed on the journal to which the article has been submitted; and 
agree to be accountable for all aspects of the research.

Funding
This study did not receive any funding in any form.

Disclosure
The authors declare that there is no conflicts of interest in this work.

References
1. World Health Organization. Cancer. 2022. Available from: https://www.who.int/news-room/fact-sheets/detail/cancer. Accessed February 20, 2024.
2. Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 

countries. CA Cancer J Clin. 2021;71(3):209–249. doi:10.3322/caac.21660
3. Jackson M, Cairns T. Care of the critically ill patient. Surgery. 2021;39(1):29–36. doi:10.1016/j.mpsur.2020.11.002
4. Martos-Benitez FD, Soler-Morejon CD, Lara-Ponce KX, et al. Critically ill patients with cancer: a clinical perspective. World J Clin Oncol. 2020;11 

(10):809–835. doi:10.5306/wjco.v11.i10.809
5. Kansal A, Latour JM, See KC, et al. Interventions to promote cost-effectiveness in adult intensive care units: consensus statement and considerations for 

best practice from a multidisciplinary and multinational eDelphi study. Crit Care. 2023;27(1):487. doi:10.1186/s13054-023-04766-2
6. Dziegielewski C, Talarico R, Imsirovic H, et al. Characteristics and resource utilization of high-cost users in the intensive care unit: a 

population-based cohort study. BMC Health Serv Res. 2021;21(1):1312. doi:10.1186/s12913-021-07318-y

https://doi.org/10.2147/JMDH.S533848                                                                                                                                                                                                                                                                                                                                                                                                                                             Journal of Multidisciplinary Healthcare 2025:18 6034

Zhang et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.who.int/news-room/fact-sheets/detail/cancer
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.mpsur.2020.11.002
https://doi.org/10.5306/wjco.v11.i10.809
https://doi.org/10.1186/s13054-023-04766-2
https://doi.org/10.1186/s12913-021-07318-y


7. Hermans G, Van Aerde N, Meersseman P, et al. Five-year mortality and morbidity impact of prolonged versus brief ICU stay: a propensity score 
matched cohort study. Thorax. 2019;74(11):1037–1045. doi:10.1136/thoraxjnl-2018-213020

8. Morgan A. Long-term outcomes from critical care. Surgery. 2021;39(1):53–57. doi:10.1016/j.mpsur.2020.11.005
9. Peres IT, Hamacher S, Oliveira FLC, Thome AMT, Bozza FA. What factors predict length of stay in the intensive care unit? Systematic review and 

meta-analysis. J Crit Care. 2020;60:183–194. doi:10.1016/j.jcrc.2020.08.003
10. Alharbi KK, Arbaein TJ, Alzhrani AA, et al. Factors affecting the length of stay in the intensive care unit among adults in Saudi Arabia: a 

cross-sectional study. J Clin Med. 2023;12(21):6787. doi:10.3390/jcm12216787
11. Vigneron C, Charpentier J, Valade S, et al. Patterns of ICU admissions and outcomes in patients with solid malignancies over the revolution of 

cancer treatment. Ann Intensive Care. 2021;11(1):182. doi:10.1186/s13613-021-00968-5
12. Wei M, Huang M, Duan Y, et al. Prognostic and risk factor analysis of cancer patients after unplanned ICU admission: a real-world multicenter 

study. Sci Rep. 2023;13(1):22340. doi:10.1038/s41598-023-49219-6
13. Nazer LH, Lopez-Olivo MA, Brown AR, et al. A systematic review and meta-analysis evaluating geographical variation in outcomes of cancer 

patients treated in ICUs. Crit Care Explor. 2022;4(9):e0757. doi:10.1097/CCE.0000000000000757
14. Laupland KB, Ramanan M, Shekar K, Edwards F, Clement P, Tabah A. Long-term outcome of prolonged critical illness: a multicentered study in 

North Brisbane, Australia. PLoS One. 2021;16(4):e0249840. doi:10.1371/journal.pone.0249840
15. Mo S, Bjelland TW, Nilsen TIL, Klepstad P. Acute kidney injury in intensive care patients: incidence, time course, and risk factors. Acta 

Anaesthesiol Scand. 2022;66(8):961–968. doi:10.1111/aas.14100
16. Ciorcan M, Chisavu L, Mihaescu A, et al. Chronic kidney disease in cancer patients, the analysis of a large oncology database from Eastern Europe. 

PLoS One. 2022;17(6):e0265930. doi:10.1371/journal.pone.0265930
17. Tendulkar KK, Cope B, Dong J, Plumb TJ, Campbell WS, Ganti AK. Risk of malignancy in patients with chronic kidney disease. PLoS One. 

2022;17(8):e0272910. doi:10.1371/journal.pone.0272910
18. Hu M, Wang Q, Liu B, et al. Chronic kidney disease and cancer: inter-relationships and mechanisms. Front Cell Dev Biol. 2022;10:868715. 

doi:10.3389/fcell.2022.868715
19. Ali M, Cascella M. ICU Delirium. Treasure Island (FL) ineligible companies: StatPearls; 2024.
20. Dziegielewski C, Skead C, Canturk T, et al. Delirium and associated length of stay and costs in critically III patients. Crit Care Res Pract. 

2021;2021:6612187. doi:10.1155/2021/6612187
21. Sharma S, Hashmi MF, Valentino ID. Sedation Vacation in the ICU. Treasure Island (FL) ineligible companies: StatPearls; 2024.
22. St Sauver J, Fu S, Sohn S, et al. Identification of delirium from real-world electronic health record clinical notes. J Clin Transl Sci. 2023;7(1):e187. 

doi:10.1017/cts.2023.610
23. Nawaz FA, Deo N, Surani S, Maynard W, Gibbs ML, Kashyap R. Critical care practices in the world: results of the global intensive care unit need 

assessment survey 2020. World J Crit Care Med. 2022;11(3):169–177. doi:10.5492/wjccm.v11.i3.169
24. Abu-Humaidan AHA, Ahmad FM, Al-Binni MA, Bani Hani A, Abu Abeeleh M. Characteristics of adult sepsis patients in the intensive care units 

in a tertiary hospital in jordan: an observational study. Crit Care Res Pract. 2021;2021:2741271. doi:10.1155/2021/2741271
25. Sakr Y, Jaschinski U, Wittebole X, et al. Sepsis in intensive care unit patients: worldwide data from the intensive care over nations audit. Open 

Forum Infect Dis. 2018;5(12):ofy313. doi:10.1093/ofid/ofy313
26. Tuttle E, Wang X, Modrykamien A. Sepsis mortality and ICU length of stay after the implementation of an intensive care team in the emergency 

department. Intern Emerg Med. 2023;18(6):1789–1796. doi:10.1007/s11739-023-03265-0
27. Rupert AA, Seres DS, Li J, Faye AS, Jin Z, Freedberg DE. Factors associated with delayed enteral nutrition in the intensive care unit: a propensity 

score-matched retrospective cohort study. Am J Clin Nutr. 2021;114(1):295–302. doi:10.1093/ajcn/nqab023
28. Yu A, Xie Y, Zhong M, et al. Comparison of the initiation time of enteral nutrition for critically III patients: at admission vs. 24 to 48 hours after 

admission. Emerg Med Int. 2021;2021:3047732. doi:10.1155/2021/3047732
29. Couto CFL, Dariano A, Texeira C, Silva CHD, Torbes AB, Friedman G. Adequacy of enteral nutritional support in intensive care units does not 

affect the short- and long-term prognosis of mechanically ventilated patients: a pilot study. Rev Bras Ter Intensiva. 2019;31(1):34–38. doi:10.5935/ 
0103-507X.20190004

30. Hadi V, Amiri Khosroshahi R, Imani H, et al. Impact of early versus delayed enteral nutrition on ICU outcomes: a comparative study on mortality, 
ventilator dependence, and length of stay. Eur J Med Res. 2025;30(1):315. doi:10.1186/s40001-025-02579-3

31. Walsh B, Smith S, Wren MA, Eighan J, Lyons S. The impact of inpatient bed capacity on length of stay. Eur J Health Econ. 2022;23(3):499–510. 
doi:10.1007/s10198-021-01373-2

32. Bihari S, McElduff P, Pearse J, Cho O, Pilcher D. Intensive care unit strain and mortality risk in patients admitted from the ward in Australia and 
New Zealand. J Crit Care. 2022;68:136–140. doi:10.1016/j.jcrc.2021.07.018

33. Khanna AK, Labeau SO, McCartney K, et al. International variation in length of stay in intensive care units and the impact of patient-to-nurse 
ratios. Intensive Crit Care Nurs. 2022;72:103265. doi:10.1016/j.iccn.2022.103265

Journal of Multidisciplinary Healthcare                                                                                       

Publish your work in this journal 
The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in 
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well 
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas 
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and 
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

Journal of Multidisciplinary Healthcare 2025:18                                                                                         6035

Zhang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1136/thoraxjnl-2018-213020
https://doi.org/10.1016/j.mpsur.2020.11.005
https://doi.org/10.1016/j.jcrc.2020.08.003
https://doi.org/10.3390/jcm12216787
https://doi.org/10.1186/s13613-021-00968-5
https://doi.org/10.1038/s41598-023-49219-6
https://doi.org/10.1097/CCE.0000000000000757
https://doi.org/10.1371/journal.pone.0249840
https://doi.org/10.1111/aas.14100
https://doi.org/10.1371/journal.pone.0265930
https://doi.org/10.1371/journal.pone.0272910
https://doi.org/10.3389/fcell.2022.868715
https://doi.org/10.1155/2021/6612187
https://doi.org/10.1017/cts.2023.610
https://doi.org/10.5492/wjccm.v11.i3.169
https://doi.org/10.1155/2021/2741271
https://doi.org/10.1093/ofid/ofy313
https://doi.org/10.1007/s11739-023-03265-0
https://doi.org/10.1093/ajcn/nqab023
https://doi.org/10.1155/2021/3047732
https://doi.org/10.5935/0103-507X.20190004
https://doi.org/10.5935/0103-507X.20190004
https://doi.org/10.1186/s40001-025-02579-3
https://doi.org/10.1007/s10198-021-01373-2
https://doi.org/10.1016/j.jcrc.2021.07.018
https://doi.org/10.1016/j.iccn.2022.103265
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Study Design and Participants’ Selection
	Data Collection
	Statistical Analysis

	Results
	Participants’ Characteristics
	Characteristics Associated with LOS in Oncology ICU
	Subgroup Analysis

	Discussion
	Conclusions
	Approval of the Research Protocol by an Institutional Reviewer Board
	Abbreviations
	Informed Consent
	Acknowledgment
	Author Contributions
	Funding
	Disclosure

