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Abstract
Aim: There is a paucity of research on the factors predicting mortality and prolonged stay in the Intensive
Care Unit (ICU) in critically ill patients with a solid malignancy. We aimed to assess the characteristics
and outcomes of these patients who admitted to a medical ICU in a tertiary hospital in Saudi Arabia, and
determine the predictors of ICU mortality and ICU prolonged stay. 

Method:  Clinical data from patients with solid tumors extracted from a comprehensive prospective ICU
registry. We used logistic regression analysis to identify the predictors in�uencing ICU mortality and ICU
prolonged stay. 

Results: Of 2883 patients admitted to the ICU, 364 patients identi�ed with solid tumor were enrolled in
this study. The most common solid tumor types were: breast (15.9%), colorectal (11.5%) and lung (9.9%)
cancers. The ICU mortality rate was (32.4%), and there were 50 (13.7%) patients had a prolonged stay of
≥ 21 days. In the multivariate analysis, three factors were the independent predictors for the ICU
mortality: Sequential Organ Failure Assessment (SOFA) score (P <.001), mechanical ventilation (P=.004)
and inotropic/vasopressor agents (P=.018), and four variables were independent predictors for the
prolonged stay in ICU: ICU acquired infection (P<.001), SOFA score (P <.001), mechanical ventilation
(P<.001) and bilirubin (P=.049).

Conclusion: In patients with solid tumour the ICU mortality is 32.4%, and 13.7% had a prolonged ICU stay.
The reported outcome in this study indicate bene�t from ICU care in this category of cases The identi�ed
predictors of ICU mortality and prolonged stay of patients would help in assessing the potential bene�t of
ICU admission, and prognostication.

Background:
Signi�cant medical advances have been made in the �eld of cancer management that resulted in
dramatic improvement of patients’ outcomes and survival, and associated with increasing demand for
intensive care unit admissions and treatment (1–3). Recent studies have reported that there has been a
signi�cant improvement in the Intensive Care Unit (ICU) survival rate in cancer patients (1–7). This
improvement in ICU survival of cancer patients led many investigators to look for factors in�uencing the
ICU mortality in order to guide cancer critically ill patients case selection for ICU admission, who could
bene�t from critical care management strategies (1, 4–7). While many published studies focused on
either the predictors of ICU mortality of cancer patients in general or in patients with hematological
malignancies, a very little researches have been conducted on patients with solid tumors, although the
critical care outcome-predictors still controversial in such patients’ category. Moreover, it seems that no
study investigated such an outcome in these patient’s category in Saudi Arabia.

Although many critically ill patients are admitted to the ICU for a short period, it is not uncommon that
some patients have a complicated clinical course, and require a Prolonged Length of Stay (LOS) in ICU.
The long ICU stay expose patients to an increasing risk of many complications that might have undesired
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effect on the health that could lead to mortality (8, 9). Also, the long ICU stay have an impact on ICU bed
availability for new cases and a subsequent delayed ICU admission. Delayed admission to ICU is a
known factor associated with worse patient outcomes (10–12). Thus, knowledge of factors predicting
prolonged ICU stay is important in improving the ICU care, as well as, guide better resources utilization.
There are limited data on the ICU outcomes and predictors of prolonged stay for patients with solid
tumors. To our knowledge, no research has explored the characteristics of these patients. Therefore, we
aimed to describe the characteristics and outcomes of critical care patients with solid tumors, to
determine the predictors of mortality and prolonged stay in ICU.

Methodology:

Study Design:
This is a prospective registry study conducted in the medical ICU of King Abdullah Medical City, a 500-bed
tertiary hospital, in Makkah, Saudi Arabia. We extracted the patients’ data between May 2015 and July
2018 from a prospective ICU database, a comprehensive ICU registry (13) that collects data on ICU
patient’s characteristics, procedures, treatments and outcomes. Data collection was carried out by
experienced ICU physicians, and immediate data entry was obligatory in order to obtain high quality data.
We extracted the following data: age, gender, cancer type, cancer characteristics (e.g., course of
malignancy, staging and treatment), comorbidities, reasons for ICU admission, source of ICU admission,
LOS at hospital prior to ICU admission, laboratory results, infection acquired at the ICU admission and
during ICU stay, Sequential Organ Failure Assessment (SOFA) score, Acute physiology and Chronic Health
Evaluation (APACHE II) score, therapeutic interventions during ICU stay and ICU mortality rate.

Study Sample:
In order to avoid the assessment of multiple ICU outcomes for a single patient, only the �rst ICU
admission was counted in this study. All patients admitted to ICU with age above 14 years been
diagnosed with solid tumor were included in this study. In order to ensure that the study population are
sick enough to be certainly in need for active ICU management (Fig. 1), we excluded patients with
hematological malignancy, patients discharged from ICU within 24 hrs. from admission, cancer patients
admitted routinely after elective surgeries, and patients have Do Not Resuscitate (DNR) order within 48
hrs. of ICU admission. The primary outcomes of the study were ICU mortality and the ICU LOS while the
secondary outcomes were the predictors of mortality and prolonged stay in ICU. This study de�ned as an
ICU stay ≥ 21 days (9).

Statistical Analysis:
We imported the data from the registry system into SPSS version 23. Discrete variables were reported
using counts and percentages while continuous variables using the mean and standard deviation. We
evaluated differences between the ICU outcomes (survivors - non-survivors and non-prolonged -
prolonged stay) using the t test or Mann-Whitney U test for continuous variables, and the χ2 test or Fisher
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exact test for categorical variables. Patients with prolonged ICU stay compared to patients surviving 21
days after ICU admission who were no longer staying in the ICU. In the non-prolonged ICU stay, we
excluded 91 patients who died before 21 days. Multivariate logistic regression analyses were used to
determine the predictors of ICU mortality and ICU prolonged stay. Only statistically signi�cant factors (P 
< .05) on a univariate basis were introduced in the multivariate analysis.

Results:

Patient Characteristics:
A mong the total 2883 patients admitted to the ICU during the research period, 364 (14.2%) patients
admitted to ICU identi�ed with solid tumours, who are enrolled in the study. Table 1 summarises the
characteristics and outcomes of these patients. Mean age was 57.6 years and nearly half the patients
were female (48.9%). It is found that 264 (72.5%) of the study population had progressive disease and
158 (43.4%) with con�rmed metastatic cancer. The most frequent sites of metastasis were liver (18.7%),
lung (17.9%) and bone (17%). The most common solid tumors were breast (16.6%), colorectal (11.5%)
and lung (9.9%) cancers. We found that 295 (81%) patients was on active cancer treatment, 126 (34.6%)
patients were being treated on chemotherapy, 75 (20.6%) patients on radiation therapy, 60 patients
(16.5%) on biological therapy and 34 patients (9.3%) on hormonal therapy. The most common
comorbidities are hypertension (41.5%), diabetes (35.7%) and cardiovascular disease (23%). Although the
most frequent reasons for ICU admission were respiratory failure (52.7%) and sepsis (52.2%), two or more
organs dysfunctions were found in 148 patients (40.7%) with the most common organs found to be
dysfunction was pulmonary and cardiovascular dysfunction. Furthermore, the SOFA score was 6.9 ± 4.7,
whereas APACHE II score was 19.8 ± 8.4.
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Table 1
Baseline characteristics and outcomes

Variable Patients with Solid Tumor

(n = 364)

Age at ICU admission

Mean ± SD

Median (IQR)

57.6 ± 15.8

59 (47–70.7)

Gender

Male

Female

186 (51.1%)

178 (48.9%)

Course of malignancy

Progressive

Not progressive

264 (72.5%)

100 (27.5%)

Staging

Metastatic

Non Metastatic

158 (43.4%)

206 (56.6%)

Site of metastasis

Liver

Lung

Bone

Peritoneal

Others

68 (18.7%)

65 (17.9%)

62 (17%)

18 (4.9%)

40 (10.9%)

Continued, Table 1 Baseline characteristics and outcomes
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Variable Patients with Solid Tumor

(n = 364)

Types of cancer

Breast

Colorectal

Lung

Oral

Upper GIT

gynecological

Pancreas

Brain

Thyroid

Prostate

Renal cell carcinoma

Hepatobiliary

Gall bladder

58 (15.9%)

42 (11.5%)

36 (9.9%)

24 (6.5%)

23 (6.3%)

22 (6%)

19 (5.2%)

18 (4.9%)

15 (4.1%)

15 (4.1%)

12 (3.2%)

11 (3%)

10 (2.7%)

Continued, Table 1 Baseline characteristics and outcomes

Variable Patients with Solid Tumor

(n = 364)

Ovary

Bladder

Others

9 (2.4%)

11 (3%)

Active cancer treatment

Chemotherapy

126 (34.6%)

Biologic 60 (16.5%)

Hormonal 34 (9.3%)

Radiation 75 (20.6%)
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Variable Patients with Solid Tumor

(n = 364)

Continued, Table 1 Baseline characteristics and outcomes

Source of admission

ER

Non-ER

157 (43.1%)

207 (56.9%)

LOS at hospital prior to ICU admission

Mean ± SD

Median (IQR)

4.9 ± 16.7

1 (0–5)

Comorbidities

Diabetes mellitus

130 (35.7%)

Hypertension 151 (41.5%)

Cardiovascular diseases 84 (23.1%)

Reason of ICU admission

Respiratory failure

192 (52.7%)

Sepsis/septic shock 190 (52.2%)

Neurological disorder 77 (21.2%)

Renal dysfunction 47 (12.9%)

Hepatic dysfunction 20 (5.5%)

Coagulopathy 15 (4.1%)

≥ 2 organ dysfunctions 148 (40.7%)

ICU admission microbiology

Admission culture

130 (35.7%)

Bacterial infection 125 (34.3%)

Fungal infection 14 (3.8%)

Bloodstream infection 75 (20.6%)

Lung infection 35 (9.6%)

Urine infection 35 (9.6%)

Continued, Table 1 Baseline characteristics and outcomes
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Variable Patients with Solid Tumor

(n = 364)

Continued, Table 1 Baseline characteristics and outcomes

Variable Patients with Solid Tumor

(n = 364)

On ICU admission

APACHE II

Mean ± SD

Median (IQR)

19.8 ± 8.4

18 (14–26)

SOFA

Mean ± SD

Median (IQR)

6.9 ± 4.7

6 (3–10)

Laboratory results

WBC

Mean ± SD

Median (IQR)

11.3 ± 8.1

9.9 (5.9–14.6)

Platelet

Mean ± SD

Median (IQR)

237.2 ± 151.9

215 (130–323.5)

Hemoglobin

Mean ± SD

Median (IQR)

9.7 ± 2.4

9.5 (7.9–11.3)

ALT

Mean ± SD

Median (IQR)

69.4 ± 207.9

27 (16–51)

AST

Mean ± SD

Median (IQR)

147.6 ± 551.4

33 (21–89.1)
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Variable Patients with Solid Tumor

(n = 364)

Continued, Table 1 Baseline characteristics and outcomes

Bilirubin

Mean ± SD

Median (IQR)

2.9 ± 22.8

0.7 (0.4–1.3)

Creatinine

Mean ± SD

Median (IQR)

1.7 ± 2.1

1 (0.7–1.9)

Calcium

Mean ± SD

Median (IQR)

10.6 ± 39.9

8.4 (7.6–9.2)

Continued, Table 1 Baseline characteristics and outcomes

Among 211 patients (57.9%) required mechanical ventilator (MV), 185 patients (50.8%) required invasive
MV. The mean duration on mechanical ventilator is 11.8 ± 15.3 days and median of 6 days. Vasopressor
agents were required in 182 (50%) patients, and 46 (12.6%) received renal replacement therapy. The ICU
acquired infections were detected in 49 patients (13.5%). The mean ICU LOS was 11.4 ± 13.6 days and
median of 6.4 days. They used a total of 4156 out of total 35367 ICU bed-days, accounting for 11.7% of
the total ICU bed-days. Of the total patents,74 patients (20.5%) had DNR order. The ICU mortality was
32.4%, and hospital mortality was 47.3%.

Results of the survivors versus non-survivors of solid
tumors patients:
Table 2 shows that non-survivors had signi�cantly more progressive cancer and more likely to be
admitted to the ICU due to sepsis / septic shock and respiratory failure. The APACHE II and SOFA scores
were signi�cantly higher in non-survivors than survivors. Of the laboratory results, aspartate Amino-
Transferase (AST) level, bilirubin and creatinine were signi�cantly higher in non-survivors. Non-survivors
were more likely to require vasopressors, receive renal replacement therapy and mechanical ventilation.
Having ICU-acquired infections were more common among non-survivors. Prior to ICU admission, non-
survivors were hospitalised for a longer duration compared to survivors. We did not �nd any signi�cant
difference between survivors and non-survivors in age, gender, comorbidities, cancer staging, metastatic
site, cancer treatment, haemoglobin level, whit cell count and platelet count.
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Table 2
Characteristics of the survivor and non-survivor of patients

with solid tumors
Variable Patients with Solid Tumor

(n = 364)

Serum Albumin

Mean ± SD

Median (IQR)

2.8 ± 1

2.7 (2–3.3)

Leukopenia 54 (14.8%)

Thrombocytopenia 11 (3%)

During ICU stay

Vasopressor use

182 (50%)

Renal replacement therapy 46 (12.6%)

Mechanical ventilation 211 (57.9%)

Invasive ventilation 185 (50.8%)

Non-invasive ventilation 26 (7.1%)

Duration of MV

Mean ± SD

Median (IQR)

11.8 ± 15.3

6 (2–14)

Blood product transfusion 53 (14.6%)

Tracheostomy 53 (14.6%)

ICU acquired infections

Bacterial infection

49 (13.5%)

31 (8.5%)

Fungal infection 31 (8.5%)

Bloodstream infection 20 (5.5%)

Lung infection 27 (7.4%)

Urine infection 6 (1.6%)
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Variable Patients with Solid Tumor

(n = 364)

Outcome

DNR order

ICU stay

Mean ± SD

Median (IQR)

ICU Mortality

74 (20.5%)

11.4 ± 13.6

6.4 (3.6–13.2)

118 (32.4%)

Hospital mortality 172 (47.3%)

Results of the solid tumors patients with prolonged and
non-prolonged ICU stay:
Table 3 shows the results of the univariate analyses comparing patients had a prolonged and non-
prolonged ICU stay. Patients admitted to ICU due to respiratory failure and having ≥ 2 organ dysfunctions
were more likely to require a prolonged ICU stay. The APACHE II and SOFA scores were signi�cantly higher
among patients needed a prolonged ICU stay. Of the laboratory variables, only bilirubin and calcium were
found to be signi�cant between patients with a prolonged and non-prolonged ICU stay. Patients had a
prolonged ICU stay were more likely to require vasopressors, renal replacement therapy and mechanical
ventilation. ICU-acquired infections were signi�cantly more common in patients with a prolonged ICU
stay.
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Table 3
Characteristics of the solid tumors patients with prolonged stay and non-prolonged

stay
Variable Survivor

(n = 246)

Non-survivor

(n = 118)

P-value

ALT

Mean ± SD

Median (IQR)

54.4 ± 105.5

26.5 (15.2–50.7)

100.6 ± 330.7

29 (18.5–58.5)

.115

AST

Mean ± SD

Median (IQR

108.7 ± 316.4

30 (20–67.7)

228.5 ± 850.8

51.7 (24.5–134.5)

< .001

Bilirubin

Mean ± SD

Median (IQR

3.1 ± 27.5

0.6 (0.4–1.2)

2.6 ± 5.1

0.7 (0.5–2.3)

.013

Creatinine

Mean ± SD

Median (IQR

1.7 ± 2.3

0.9 (0.6–1.8)

1.9 ± 1.6

1.1 (0.8–2.5)

.002

Calcium

Mean ± SD

Median (IQR

11.7 ± 48.6

8.4 (7.8–9.3)

8.2 ± 1.2

8.1 (7.5–9.1)

.042

Serum Albumin

Mean ± SD

Median (IQR)

2.9 ± 1

2.8 (2.1–3.3)

2.6 ± 1.1

2.4 (1.7–3.2)

.004

Leukopenia 33 (13.4%) 21 (17.8%) .271

Thrombocytopenia 8 (3.3%) 3 (2.5%) .498

During ICU stay

Vasopressor use

84 (34.1%) 98 (83.1%) < .001

Renal replacement therapy 22 (8.9%) 24 (20.3%) .002

Mechanical ventilation 107 (45.3%) 101 (88.6%) < .001

Invasive ventilation 82 (33.3%) 103 (87.3%) < .001

Non-invasive ventilation 23 (9.3%) 3 (2.5%) .018
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Variable Survivor

(n = 246)

Non-survivor

(n = 118)

P-value

Blood product transfusion 33 (13.4%) 20 (16.9%) .371

Tracheostomy 26 (10.6%) 27 (22.9%) .002

ICU acquired infection 22 (8.9%) 27 (22.9%) < .001

Bacterial infection 14 (5.7%) 17 (14.4%) .005

Fungal infection 14 (5.7%) 17 (14.4%) .005

Bloodstream infection 6 (2.4%) 14 (11.9%) < .001

Lung infection 15 (6.3%) 12 (10.7%) .143

Urine infection 2 (0.8%) 4 (3.4%) .090

Results of the multivariate analysis:
In the univariate analysis, we found that progressive cancer, LOS at hospital prior to ICU admission,
respiratory failure and sepsis as reasons of ICU admissions, having 2 or more organs dysfunction, SOFA
score, APACHE II score, some laboratory abnormalities (AST, bilirubin, and creatinine levels) and some
therapeutic interventions (vasopressors, renal replacement therapy and mechanical ventilation) were
signi�cantly related to ICU mortality. However, we found only three factors independently predicting the
ICU mortality: SOFA (OR,1.2; 95% CI, 1.1–1.3; P < .001), Mechanical ventilation (OR,3.8; 95% CI, 1.5–9.6; P 
= .004) and Vasopressor (OR,2.6; 95% CI, 1.1–5.9; P = .018) (Table 4).
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Table 4
Independent predictors for ICU mortality

Variable Non prolonged ICU stay (< 21
days)

(n = 223)

Prolonged ICU stay (≥ 21
days)

(n = 50)

P-
value

ALT

Mean ± SD

Median (IQR)

56.4 ± 110.4

26 (15.5–51)

48.2 ± 104.9

29 (14.5–44.5)

.869

AST

Mean ± SD

Median (IQR)

115.2 ± 331.7

29 (20–68)

64.8 ± 117.3

31 (20–62.1)

.789

Bilirubin

Mean ± SD

Median (IQR)

3.3 ± 28.9

0.6 (0.4–1.3)

0.9 ± 1.6

0.5 (0.3–0.9)

.045

Creatinine

Mean ± SD

Median (IQR)

1.7 ± 2.4

1 (0.7–1.8)

1.4 ± 1.5

0.9 (0.6–1.6)

.322

Calcium

Mean ± SD

Median (IQR)

12 ± 51

8.4 (7.7–9.2)

8.8 ± 1.1

8.9 (8.1–9.6)

.031

Serum Albumin

Mean ± SD

Median (IQR)

2.9 ± 1

2.8 (2.1–3.4)

2.6 ± 0.8

2.7 (1.9–3.1)

.122

Leukopenia 29 (13%) 7 (14%) .851

Thrombocytopenia 7 (3.1%) 3 (6%) .330

Data During ICU stay

Vasopressor use

68 (30.5%) 38 (76%) < .001

Renal replacement
therapy

15 (6.7%) 15 (30%) < .001

Mechanical ventilation 84 (37.6%) 44 (88%) < .001

Invasive ventilation 60 (26.9%) 47 (94%) < .001
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Variable Non prolonged ICU stay (< 21
days)

(n = 223)

Prolonged ICU stay (≥ 21
days)

(n = 50)

P-
value

Non-invasive ventilation 22 (9.9%) 2 (4%) .270

Blood product
transfusion

27 (12.1%) 11 (22%) .068

Tracheostomy 10 (4.5%) 35 (70%) < .001

ICU acquired infection 8 (3.6%) 33 (66%) < .001

Bacterial infection 5 (2.2%) 20 (40%) < .001

Fungal infection 5(2.2%) 20 (40%) < .001

Bloodstream infection 0 (0%) 17 (34%) < .001

Urine infection 1 (0.4%) 5 (10%) .001

We also evaluated the factors in�uencing the prolonged ICU in the univariate analysis. We found that
respiratory failure as a reason for ICU admission, having 2 or more organs dysfunction, ICU acquired
infection, SOFA score, APACHE II score and some therapeutic interventions (vasopressors, renal
replacement therapy, and mechanical ventilation) signi�cantly related to the prolonged stay in ICU.
However, only four variables were independent factors in predicting the prolonged stay in ICU: ICU
acquired infection (odds ratio [OR],18.9; 95% CI, 5.3–66.7; P = < .001), SOFA (OR,1.5; 95% CI, 1.2–1.8; P = 
< .001), Mechanical ventilation (OR,8.9; 95% CI, 3–26.7; P = < .001), Bilirubin (OR, .5; 95% CI, .2 – .9; P 
= .049) (Table 5).

Table 5
Independent predictors prolonged LOS in ICU

Variable OR (95% CI) P-value

SOFA 1.2 (1.1–1.3) < .001

Mechanical ventilation 3.8 (1.5–9.6) .004

Vasopressor 2.6 (1.1–5.9) .018

Variable OR (95% CI) P-value

ICU acquired infection 18.9 (5.3–66.7) < .001

SOFA 1.5 (1.2–1.8) < .001

Mechanical ventilation 8.9 (3–26.7) < .001

Bilirubin .5 (.2 –.9) .049
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Discussion:
There is little research about the factors predicting mortality and prolonged stay in ICU in critically ill
patients with solid tumors, and it seems that no study in Saudi Arabia identi�ed the factors in�uencing
these outcomes in this subgroup. Knowledge on such factors is important in making appropriate patients’
selection and improving the quality of ICU in these patients. Thus, the main objectives of this study were
to determine the characteristics and the outcomes of patients with solid tumors admitted to ICU in a
tertiary hospital in Saudi Arabia, and to explore factors affecting mortality and prolonged stay in ICU.

Our ICU mortality in patients with solid malignancies was 32.4% which is higher than our overall ICU
mortality 19.2%. Previous research in patients with solid tumors reported large variation (15% − 59%) in
the ICU mortality rates with an average rate of 31.2% (7, 14–16). A possible explanation of this large
variation is the characteristics of patient’s selection in those studies, the underlying malignancy (cancer
type, course of malignancy, staging and treatment), causes of ICU admission and discharge, and
therapeutic intervention decisions (1, 4–7, 17–19) as well as early DNR decisions that prevent ICU
admissions of cases who will not bene�t from ICU care. Our ICU mortality rate is slightly higher than the
average rate reported in the previous research in patients with solid malignancy, and this might be
explained by the composition of underlying malignancy in our patient’s population as the rate of
metastatic cancer (43.4%) and the majority had progressive disease (72.5%).

Studies of patients with a solid malignancy reported that predicting ICU mortality with adequate details is
needed to be of prognostic value to physicians and for proper selection of cases for ICU care (14, 16). We
found many factors associated with ICU mortality (Table 2). However, only 3 independent risk factors
were found to be predicting ICU mortality rate in multivariate analysis. These factors were SOFA score at
ICU admission, use of mechanical ventilation and vasopressor. These predictors have been similar to
those reported in cancer patients (7, 20). Although the severity of the acute illness score (APACHE II)
reported to be a main predictor factor for the ICU mortality in non-cancer patients (7), both organ failure
(SOFA) and severity of the acute illness (APACHE II) scores are useful in predicting ICU mortality in cancer
patients generally (20–22). However, in accordance with the study done by Aygencel et al. (7), we
demonstrated that only organ failure score (SOFA) was independent risk factor for the ICU mortality in
patients with solid tumors. Although we found that the course and stage of malignancy related to ICU
mortality, these results were not signi�cant predictors for ICU mortality. The impact of the stage of
malignancy, response to chemotherapy and other characteristics of cancer on short-term outcome remain
controversial. Some studies have reported these characteristics affect ICU mortality (6, 17, 23, 24) while
others reported little or no impact on such an outcome (7).

To our knowledge, this is the �rst research investigating prolonged ICU stay in patients with solid
malignancies. Of the total patients, 13.7% had an ICU stay of 21 days or more days. Prolonged ICU stay is
a known to be associate an increased risk of severe complications that could lead to mortality. In this
study, during ICU admission 66% of the patients with prolonged ICU stay developed ICU acquired
infections. In our univariate analysis, we found that several factors were related to prolonged ICU stay
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However, this study only identi�ed 4 predictors to be signi�cantly related to prolonged ICU stay. The
independent predictors are presence of ICU acquired infections, SOFA score within 24 hrs of ICU
admission, use of mechanical ventilation and bilirubin levels. These results con�rm what been reported
by Soares M in a published review about the under-estimation of outcome in cancer patients using the
critical care scoring systems alone and highlighted the importance of speci�c clinical prognostic factors
such as mechanical ventilator and bilirubin for more accurate predication in cancer cases (22) with
prolonged stay in ICU. APACHE II was found to be related to prolonged ICU stay, the score was not a
signi�cant predictor for prolonged ICU stay in the multivariate analysis. Prolonged stay in ICU was found
to be signi�cantly related to higher ICU mortality, however, it was not a signi�cant predictor for ICU
mortality. The in�uence of the prolonged stay in ICU that have on short- and long-term outcomes remains
controversial. Several studies (25) have reported higher ICU mortality in patients with a prolonged stay in
ICU while others have not (26, 27).

This study targeted patients with solid tumors and identi�ed several predictors of mortality and
prolonged stay in ICU. Knowledge on such predictors could offer valuable information for clinicians to
avoid futile care and better management of critical care resources. ICU survival rate can be signi�cantly
increased in patients with solid tumors with careful patient selection during ICU admission (7). Patients
who are at their initial phase of their malignant disease should routinely be admitted to the ICU, some
selection criteria including the characteristics of the underlying malignancy are not currently reliable to
make appropriate triage decisions (1, 3–7, 17–19). We found that the SOFA score a main determinant
and useful in predicting ICU mortality. Understanding the factors affecting the prolonged ICU stay may
help in improving the quality of care in ICU such as the infection prevention and mechanical ventilator
management. Prolonged stay in ICU will de�nitely impact the critical care bed availability to avoid
delayed ICU admission which been well documented as a signi�cant factor that related to worse patient
outcomes. Factors such as organs’ failure can be managed easier through earlier admission and
evaluation by the ICU team and this might lead to shorter stay in the ICU. This is a prospective registry
study with a relatively large number of patients. However, there are a few limitations including being a
single-center research. A large multi-center study involving number of ICUs with larger sample size may
bear out the �ndings. Finally, this study collected data only on short term outcomes. Collecting data on
long-term outcomes after discharge from ICU could have increased the impact of the current research.

Conclusion:
In conclusion, we found that a reasonable number of patients with solid tumors bene�t from ICU
admission. In this study, prospective data collection on ICU patients’ including characteristics, procedures,
treatments and outcomes helped identify predictors of ICU mortality and prolonged stay in ICU. This may
have profound implications for assessing the potential bene�t of ICU admission, improving the quality of
care and e�ciency of ICU resources utilization.
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DNR
Do Not Resuscitate
ICU
Intensive Care Unit
MV
Mechanical Ventilator
SOFA
Sequential Organ Failure Assessment
SPSS
Statistical Package for the Social Sciences

Declarations
Ethical approval and consent for to participation:

The IRB of King Abdullah Medical City (KAMC) was obtained

Consent for publication

 A consent from the IRB of King Abdullah Medical city was obtained

 

Availability of Data and Materials:

Data analysis and materials are available upon sending a request to the corresponding author.

Competing Interest:

The authors declare no con�ict of interest.

Funding:

None.

 

Authors’ contributions

Acknowledgment:



Page 19/21

The authors would like to send their gratitude to King Abdullah Medical City for providing us with the
necessary tools and access to make this research happen.

 

References
1. Staudinger T, Stoiser B, Müllner M, Locker GJ, Laczika K, Knapp S, et al. Outcome and prognostic

factors in critically ill cancer patients admitted to the intensive care unit. Critical care medicine.
2000;28(5):1322–8.

2. Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, Rosso S, Coebergh JW, Comber H, et al. Cancer
incidence and mortality patterns in Europe: estimates for 40 countries in 2012. European journal of
cancer (Oxford, England: 1990). 2013;49(6):1374 – 403.

3. Azoulay E, Soares M, Darmon M, Benoit D, Pastores S, Afessa B. Intensive care of the cancer patient:
recent achievements and remaining challenges. Ann Intensiv Care. 2011;1(1):5.

4. Mokart D, Etienne A, Esterni B, Brun JP, Chow-Chine L, Sannini A, et al. Critically ill cancer patients in
the intensive care unit: short-term outcome and 1-year mortality. Acta anaesthesiologica
Scandinavica. 2012;56(2):178–89.

5. Azoulay E, Afessa B. The intensive care support of patients with malignancy: do everything that can
be done. Intensive care medicine. 2006;32(1):3–5.

�. Taccone FS, Artigas AA, Sprung CL, Moreno R, Sakr Y, Vincent JL. Characteristics and outcomes of
cancer patients in European ICUs. Critical care (London, England). 2009;13(1):R15.

7. Aygencel G, Turkoglu M, Turkoz Sucak G, Benekli M. Prognostic factors in critically ill cancer patients
admitted to the intensive care unit. J Crit Care. 2014;29(4):618–26.

�. Soares M, Salluh JIF, Torres VBL, Leal JVR, Spector N. Short- and long-term outcomes of critically ill
patients with cancer and prolonged ICU length of stay. Chest. 2008;134(3):520–6.

9. Arabi Y, Venkatesh S, Haddad S, Al Shimemeri A, Al Malik S. A prospective study of prolonged stay in
the intensive care unit: predictors and impact on resource utilization. International journal for quality
in health care: journal of the International Society for Quality in Health Care. 2002;14(5):403–10.

10. Moran JL, Solomon PJ, Williams PJ. Assessment of outcome over a 10-year period of patients
admitted to a multidisciplinary adult intensive care unit with haematological and solid tumours.
Anaesthesia intensive care. 2005;33(1):26–35.

11. Soares M, Caruso P, Silva E, Teles JM, Lobo SM, Friedman G, et al. Characteristics and outcomes of
patients with cancer requiring admission to intensive care units: a prospective multicenter study.
Critical care medicine. 2010;38(1):9–15.

12. Mokart D, Lambert J, Schnell D, Fouché L, Rabbat A, Kouatchet A, et al. Delayed intensive care unit
admission is associated with increased mortality in patients with cancer with acute respiratory
failure. Leukemia lymphoma. 2013;54(8):1724–9.



Page 20/21

13. E-dendrite. Dendrite Clinical Systems 2020 [Available from: https://www.e-dendrite.com/.

14. Azoulay E, Moreau D, Alberti C, Leleu G, Adrie C, Barboteu M, et al. Predictors of short-term mortality
in critically ill patients with solid malignancies. Intensive care medicine. 2000;26(12):1817–23.

15. Xia R, Wang D. Intensive care unit prognostic factors in critically ill patients with advanced solid
tumors: a 3-year retrospective study. BMC Cancer. 2016;16:188.

1�. Kingah P, Alzubaidi N, Yafawi JZD, Shehada E, Alshabani K, Soubani AO. Factors Associated with
Mortality in Patients with a Solid Malignancy Admitted to the Intensive Care Unit - A Prospective
Observational Study. Journal of critical care medicine (Universitatea de Medicina si Farmacie din
Targu-Mures). 2018;4(4):137–42.

17. McGrath S, Chatterjee F, Whiteley C, Ostermann M. ICU and 6-month outcome of oncology patients in
the intensive care unit. QJM: monthly journal of the Association of Physicians. 2010;103(6):397–
403.

1�. Darmon M, Azoulay E. Critical care management of cancer patients: cause for optimism and need for
objectivity. Current opinion in oncology. 2009;21(4):318–26.

19. Kress JP, Christenson J, Pohlman AS, Linkin DR, Hall JB. Outcomes of critically ill cancer patients in
a university hospital setting. Am J Respir Crit Care Med. 1999;160(6):1957–61.

20. Lamia B, Hellot MF, Girault C, Tamion F, Dachraoui F, Lenain P, et al. Changes in severity and organ
failure scores as prognostic factors in onco-hematological malignancy patients admitted to the ICU.
Intensive care medicine. 2006;32(10):1560–8.

21. Sculier JP, Paesmans M, Markiewicz E, Berghmans T. Scoring systems in cancer patients admitted
for an acute complication in a medical intensive care unit. Critical care medicine. 2000;28(8):2786–
92.

22. Soares M, Fontes F, Dantas J, Gadelha D, Cariello P, Nardes F, et al. Performance of six severity-of-
illness scores in cancer patients requiring admission to the intensive care unit: a prospective
observational study. Crit Care (London England). 2004;8(4):R194–203.

23. Yeo CD, Kim JW, Kim SC, Kim YK, Kim KH, Kim HJ, et al. Prognostic factors in critically ill patients
with hematologic malignancies admitted to the intensive care unit. J Crit Care. 2012;27(6):739.e1-6.

24. Soares M, Salluh JI, Spector N, Rocco JR. Characteristics and outcomes of cancer patients requiring
mechanical ventilatory support for > 24 hrs. Critical care medicine. 2005;33(3):520–6.

25. Martin CM, Hill AD, Burns K, Chen LM. Characteristics and outcomes for critically ill patients with
prolonged intensive care unit stays. Critical care medicine. 2005;33(9):1922–7. quiz 36.

2�. Cense HA, Hulscher JB, de Boer AG, Dongelmans DA, Tilanus HW, Obertop H, et al. Effects of
prolonged intensive care unit stay on quality of life and long-term survival after transthoracic
esophageal resection. Critical care medicine. 2006;34(2):354–62.

27. Laupland KB, Kirkpatrick AW, Kortbeek JB, Zuege DJ. Long-term Mortality Outcome Associated With
Prolonged Admission to the ICU. Chest. 2006;129(4):954–9.



Page 21/21

Figures

Figure 1

Flow of Population selection process


