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ABSTRACT 
Background: The decision to admit advanced cancer patients to the intensive care unit (ICU) is multifaceted, considering factors such as prognosis 
and quality of life. Objectives: The objective of this study was to identify mortality risk factors in critically ill advanced cancer patients admitted to the 
ICU. Study Design: This was an observational study. Setting: The study was conducted at Bahria International Hospital, Lahore. Duration of Study: 
The study was conducted between March 2022 and March 2023.Material and Methods: A total of 65 adult cancer patients admitted non-electively to 
the ICU were enrolled in the study. Data on demographics, clinical conditions, and outcomes were collected. Independent medical decisions were 
collected by ICU staff. Results: The ICU mortality rate was 34.6%, increased to 59.4% within thirty days post-discharge. Patients spent an average of 
15.2 days in the ICU. Common admission reasons included respiratory failure (36.2%) and sepsis/septic shock (59.2%). Cox regression analysis 
revealed six significant indicators of poor outcomes: acute kidney injury (AKI), sepsis with multiple organ failure (MOF), acute respiratory distress 
syndrome (ARDS), uncontrolled malignancy, mechanical ventilation, and vasopressor use. Conclusion: Our findings highlight AKI, sepsis, MOF, 
ARDS, and uncontrolled malignancy as prognostic predictors of early death in critically ill cancer patients admitted to the ICU. Additionally, 
mechanical ventilation and vasopressor use are associated with increased mortality risk. These insights can aid clinicians in optimizing care strategies 
for cancer patients. 
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INTRODUCTION 

Over the past several years, there has been a steady increase in the 
number of people with malignancies. In actuality, the World Health 
Organization (WHO) reports that there have been 18.1 million new 
cases of cancer and 9.6 million deaths from cancer, with a forecast of 
29.4 million new cases by 2040 (1). The death rate within this patient 
population has decreased globally due to recent advancements in 
cancer screening, diagnosis, and therapy, and overall survival has been 
considerably improving (2). The likelihood that a cancer patient may 
require critical care is rising due to the increased number of cancer 
patients who are still living (3). The number of cancer patients being 
admitted to intensive care units (ICUs) has been steadily rising, either 
on an elective basis or a non-elective basis(2). 
Most people believe that treating cancer patients in intensive and 
critical care is pointless since most of them won't survive and will 
burden intensive care units, patients, and their families (3). Because 
of their poor prognoses, patients with advanced cancer were 
traditionally prohibited from being admitted to the intensive care 
unit(4). Actually, according to recommendations developed by the 
Society of Critical Care Medicine, patients who have metastatic 
disease or who do not respond to chemotherapy or radiation therapy 
should not be admitted. For patients with metastatic cancer who were 
hospitalized due to specific problems such as infections or respiratory 
failure, the recommendations suggested minimal treatment (5). 
Additionally, research has indicated that the primary patient-related 
factor contributing to the rejection of ICU admission was the presence 
of metastatic cancer(6). Nonetheless, research indicates that a growing 
proportion of cancer patients are making it out of the intensive care 

unit and are leading quite everyday lives. These are primarily 
associated with enhanced diagnostic instruments, appropriate patient 
screening for critical care, and a decline in cancer-related mortality(7). 
Therefore, it is crucial to research and assess the variables linked to 
both short- and long-term mortality in cancer patients who are 
critically unwell and are hospitalized in the intensive care unit (ICU). 
This would support both the choice to admit a cancer patient to the 
intensive care unit and our understanding of critical care for cancer 
patients. 
In this paper, we aim to characterize survival, clinical, and 
demographic data as well as to discover characteristics linked to short- 
and long-term mortality in patients with advanced cancer who are 
critically sick and non-electively admitted for medical ICU 
admission.  

METHODOLOGY 

This cohort study was conducted at Bahria International Hospital, 
focusing on critically ill cancer patients admitted to the intensive care 
units (ICUs) between March 2022 and March 2023. The study utilized 
a retrospective cohort design, with clinical decisions made by 
attending physicians and intensivists. Ethical approval for the study 
was obtained from the institutional review board. 
The study included critically ill adult cancer patients (aged 18 years 
and above) who required non-selective admission to the hospital's 
ICUs and had a confirmed diagnosis of hematological or solid cancer. 
Patients admitted to the ICU for post-surgical observation were 
excluded from the study. Additionally, patients who had been in 
complete remission from cancer for more than five years were 
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disqualified from participation. Patients were monitored from the first 
day of ICU admission until 30 days following ICU discharge or until 
death, whichever occurred earlier. Eligible patients were identified by 
the lead researcher and colleagues on a daily basis, based on admission 
to the ICU. Data on demographic characteristics (age, sex), hospital 
location before ICU admission, and primary reasons for ICU 
admission, ventilator support requirement, and use of inotropes were 
collected. Information regarding comorbidities, cancer diagnosis, and 
treatment modalities was retrieved from hospital records and patient 
charts. 
Statistical analysis involved descriptive statistics to summarize 
demographic and clinical characteristics, with continuous variables 
presented as mean ± standard deviation and categorical variables as 
frequencies and percentages. Univariate analysis compared clinical 
traits and patient outcomes using Chi-squared tests or Fisher's exact 
tests, with mortality rates calculated for different ICU complications 
and patient characteristics. Multivariate analysis utilized Cox 
regression to identify predictors of mortality, reporting hazard ratios 
(HRs) with 95% confidence intervals (CIs). A p-value < 0.05 was 
considered significant. All analyses were conducted using SPSS, and 
results were presented in tables and figures for clarity. 

RESULTS 

The research included 65 cancer patients enrolled between August 
2021 and March 2023. the mean age of the study population was 65.21 
years. Lung cancer was present in 15% while 18.46% had leukemia, 
lymphoma 13.84%. Solid and hematologic tumors other than 
leukemia were 78.46% most common reason for ICU admission was 
sepsis at 59.23%; next, it was respiratory failure with 36% prevalence. 
The most common ICU complication was sepsis in 82.3% of people. 
Other details of patient characteristics are shown in table 1. 
Univariate comparisons were made between the clinical traits and 
patient outcomes. The study population's mortality was not found to 
be significantly predicted by the reason for ICU admission, the time 
of admission, chemotherapy or radiotherapy administered within 30 
days of ICU admission, anemia, leukopenia, leukocytosis, 
thrombocytopenia, creatinine concentration before admission, code 
status, or curative versus palliative medical treatment. A higher 
fatality rate upon discharge from the intensive care unit was linked to 
the development of sepsis, AKI, MOF, or ARDS (p < 0.05) during the 
patient's ICU stay, with rates of 24.7, 16.5, 11.5, and 15.8%, 
respectively (Table 2). At the time of ICU stay, the death rate for 
patients with uncontrolled malignancy status was 33.2%. These 
patients had poorer outcomes. Additionally, patients with solid 
malignancy had a mortality rate of 39.7%. 
In the study population, six predictors of death were found using 
multivariate analysis. During the ICU stay, sepsis (HR, 5.25, 95% CI, 
2.74–16.52, p = 0.01) was linked to the highest risk of death, whereas 
the use of vasopressors (HR, 2.29; 95% CI, 0.87–5.21; p = 0.04) was 
linked to the lowest risk. Table 3.  

Figure 1: Types of Malignancies admitted in the ICU 
 

Table 1: ICU stays and patient demographics 
Variable N  Percentage % 

Number of patients, 65 100 
Age, yr.  Mean 65.21 --- 
Type of malignancy 
Lung cancer 10 15.38 
Leukemia 12 18.46 
Lymphoma 9 13.84 
Others 34 52.3 
Stage  
Solid and hematologic tumors 
other than leukemia 

51 78.46 

Leukemia 14 21.54 
Malignancy status 
Controlled 49 74.61 
Uncontrolled 16 25.39 
Aim of treatment 
Curative 44 66.9 
Palliative 21 33.1 
Reason for ICU admission 
Sepsis 39 59.23 
Respiratory failure 23 36 
Altered general status 9 13 
Hemorrhagic shock 10 16.15 
ICU complications, 
Sepsis (bacterial) 54 83.0 
Invasive fungal infection 4 6.15 
ARDS 4 6.15 
AKI 2 3.09 
MOF 1 1.53 
ICU care 
Mechanical ventilation 37 56.9 
Vasopressor use 44 67 
Antibiotic use 64 97.69 
Dialysis 17 26.9 
ICU length of stay, day 
Mean 

15.2 ------ 

 
Table 2: Univariate analysis of ICU outcome.  

Variable  Mortality rate  P value  

Sepsis 24.7 0.041 

AKI 16.5 0.021 

ARDS 15.8 0.012 

Multiorgan failure 11.5 0.012 

Uncontrolled malignancy 33.2 0.015 

Solid malignancy 39.7 0.014 

Table 3: Multivariate analysis of ICU outcome  
Cox regression variable HR 95% CI p-value 

Sepsis 5.25 2.74–16.52 0.01 

ARDS 3.48 1.53–8.81 0.02 

Uncontrolled malignancy 2.36 1.68–7.25 0.01 

Multiorgan failure 4.89 1.79–12.83 0.032 

Use of vasopressors 2.29 0.87–5.21 0.04 

Use of mechanical 
ventilation 

2.32 1.322–7.235 0.007 

Type of malignancy

Lung cancer 15.38%

Leukemia 18.46%

Lymphoma 13.84%

Others 52.3%
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DISCUSSION 
 
In our study population, leukemia and lung cancer accounted for 
15.3% and 18.4% of all cancer cases, respectively. As the most 
common cause of cancer-related deaths, lung cancer has a significant 
morbidity and mortality rate, which is reflected in the noteworthy 
number of ICU admissions for the disease (8, 9). Some research found 
that the most prevalent cancers were leukemia and non-Hodgkin's 
lymphoma, while other studies found that gastrointestinal tumors and 
non-Hodgkin's lymphoma were also common cancers (3, 10, 11). 
Lung cancer was among the most prevalent cancers in particular 
research that focused only on solid tumors, while breast, colon, and 
gastrointestinal cancers were highlighted in a few other studies (2, 12). 
This, together with the fact that our cohort is comparable to those from 
earlier research, further supports the validity of our results. 
In our investigation, respiratory failure and sepsis/septic shock were 
the leading causes of ICU admission. This result has been consistent 
across all investigations, with the most frequent cause of admission 
being sepsis or septic shock. Several other researchers have reported 
the same findings, including Auclin et al. and Aygencel et al. (2, 3, 
13). Studies on lung cancer patients have indicated that respiratory 
failure and pneumonia account for the majority of ICU admissions 
(14). According to Heo et al., the most frequent reasons for ICU 
admission are respiratory failure and neurologic deterioration (15).  
The ICU death rate in our research was 34.6%; 30 days after ICU 
release, the rate increased to 59.4%. Additionally, the research 
revealed a total survival rate of 21 days from the day of ICU 
admission. Among the studies that disclose death rates, Ygencel et al. 
(2014) reported a rate of 55%, Anisoglou et al. (2013) reported an ICU 
mortality rate of 47.4% in their study population, and Oeyen et al. 
(2013) reported a rate of 38% (3, 10, 16). Our results align with other 
research regarding the average length of stay, which is 15.2 days. The 
average length of stay in the intensive care unit has been observed to 
vary in other research (17-20), with a mean range of 4 to 12.8 days. In 
their multivariate study, Gupta et al. discovered that SOFA scores, 
hypotension, and septic shock were predictors of death (21). 
Multivariate research by Horster et al. revealed that high SAPS II 
scores, acute respiratory failure, and large doses of catecholamines, 
renal replacement therapy, and sepsis were predictive of death (12, 
22). 
According to our research, the presence or absence of a malignancy 
was proven to be a predictor of death, with uncontrolled cancer being 
associated with worse outcomes. Heo et al. similarly reported this, 
finding that in their research population, having an uncontrolled 
malignancy status is a predictor of death (15). Numerous studies have 
demonstrated and reported the occurrence of multiorgan failure as a 
predictor of death. Hwang et al. discovered that the emergence of 
multiorgan failure was an independent variable linked to death in lung 
cancer patients (23). Parakh et al. also discovered that in patients with 
any cancer, the presence of multiorgan failure and the total number of 
failing organs are predictive factors of death (24). This was also 
demonstrated by Soares et al., aligning with the population research 
results (11). Thus, it would appear that a large body of research 
supports the idea that one of the main reasons cancer patients are sent 
to the intensive care unit (ICU) is the development of multiorgan 
failure, either during the hospital stay or before. 
Lastly, our findings indicated that a greater death rate was linked to 
being admitted straight from the emergency department (ED). 
Numerous research, like those by Aygencel et al. and Soares et al., 
show evidence that late ICU admittance from the wards is linked to 
more significant mortality (3, 11). 
However, several limitations should be kept in mind, and caution 
should be used when interpreting the results of our study. First, the 
trial was restricted to 30-day mortality as a short-term endpoint. 
Second, it could not get objective data since specific sickness ratings, 
such as APACHE and SOFA, were not utilized upon admission to the 

intensive care unit. Finally, it was challenging to interpret the 
inconsistent results due to the variety of different tumors.  

CONCLUSION 

Our study findings underscore the critical importance of recognizing 
specific risk factors associated with short-term mortality among 
critically ill cancer patients admitted non-electively to the ICU. 
Notably, the development of AKI, sepsis, MOF, and ARDS, along 
with the presence of an uncontrolled malignancy, emerged as 
significant predictors of adverse outcomes. Additionally, the 
utilization of mechanical ventilation and vasopressors was indicative 
of heightened mortality risk. These insights emphasize the imperative 
for prompt identification and aggressive management of these factors 
in this vulnerable patient population to optimize clinical outcomes and 
enhance survival rates. 
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