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OBJECTIVES: The reported mortality rates of cancer patients admitted to ICUs 
vary widely. In addition, there are no studies that examined the outcomes of criti-
cally ill cancer patients based on the geographical regions. Therefore, we aimed 
to evaluate the mortality rates among critically ill cancer patients and provide a 
comparison based on geography.

DATA SOURCES: PubMed, EMBASE, and Web of Science.

STUDY SELECTION: We included observational studies evaluating adult patients 
with cancer treated in ICUs. We excluded non-English studies, those with greater 
than 30% hematopoietic stem cell transplant or postsurgical patients, and those 
that evaluated a specific type of critical illness, stage of malignancy, or age group.

DATA EXTRACTION: Two reviewers independently applied eligibility criteria, 
assessed quality, and extracted data. Studies were classified based on the con-
tinent in which they were conducted. Primary outcomes were ICU and hospital 
mortality. We pooled effect sizes by geographical region.

DATA SYNTHESIS: Forty-six studies were included (n = 110,366). The overall 
quality of studies was moderate. Most of the published literature was from Europe 
(n = 22), followed by North America (n = 9), Asia (n = 8), South America (n = 5), 
and Oceania (n = 2). Pooled ICU mortality rate was 38% (95% CI, 33–43%); 
the lowest mortality rate was in Oceania (26%; 95% CI, 22–30%) and high-
est in Asia (51%; 95% CI, 44–57%). Pooled hospital mortality rate was 45%  
(95% CI, 41–49%), with the lowest in North America (37%; 95% CI, 31–43%) 
and highest in Asia (54%; 95% CI, 37–71%).

CONCLUSIONS: More than half of cancer patients admitted to ICUs survived 
hospitalization. However, there was wide variability in the mortality rates, as well 
as the number of available studies among geographical regions. This variability 
suggests an opportunity to improve outcomes worldwide, through optimizing 
practice and research.
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Historically, patients with advanced cancers may not have been referred 
to the ICUs owing to their limited prognosis. However, novel treatments 
such as targeted therapies and immunotherapies, as well as advances in 

critical care management, have improved the outcomes of cancer patients, result-
ing in an increase in ICU admissions for the management of cancer- and noncan-
cer-related critical illnesses (1, 2). Thus, it is essential to understand the prognosis 
of critically ill cancer patients to avoid excluding them from accessing vital clin-
ical resources. Increasing epidemiologic evidence shows positive survival trends 
over time and improved outcomes associated with early ICU admission (3–5).

Reports on the mortality rates of cancer patients admitted to ICUs vary widely, 
making it difficult to understand the overall prognosis of this patient population. 
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Most previous studies have focused on specific patient 
populations or patients with a specific severity of illness 
or were limited by study size or center type (6–8). In 
addition, no studies have synthesized the characteris-
tics and outcomes of critically ill cancer patients on the 
basis of geography. Therefore, we conducted a system-
atic review and meta-analysis to address this gap.

MATERIALS AND METHODS

This meta-analysis was registered on the International 
Prospective Register of Systematic Reviews 
(PROSPERO),  CRD42020179233. For reporting, we 
followed the Preferred Reporting Items for Systematic 
Reviews and Meta-analysis (PRISMA) statement and the 
PRISMA literature search extension (PRISMA-S) (9, 10).

Eligibility Criteria

Eligible publications had to meet the following in-
clusion criteria: 1) observational studies with the 
main objective of evaluating outcomes of critically ill 
cancer patients, 2) published in English after January 
2010, 3) included only adult patients, defined as those 
16 years old or older, 4) included patients with cancer 
treated for critical illnesses in the ICU, and 5) re-
ported at least 1 mortality outcome, that is, ICU or 
hospital mortality.

To ensure that the reported outcomes were not bi-
ased toward a specific patient group, we excluded stud-
ies that exclusively evaluated the outcomes of a specific 
intervention (e.g., corticosteroids, mechanical venti-
lation), age group (e.g., older adult patients), type of 
critical illness (e.g., sepsis, respiratory failure), or stage 
of malignancy (e.g., metastatic lung cancer, newly 
diagnosed acute lymphocytic leukemia). For the same 
reason, we also excluded studies in which more than 
30% of the cohort consisted of patients with a history of 
hematopoietic stem cell transplant or patients admit-
ted to the ICU after surgery. In addition, we excluded 
studies conducted during the COVID-19 pandemic, 
defined as starting January 2020.

In addition, interventional studies and post hoc 
analyses of included studies were excluded. If stud-
ies had overlapping patient populations, the study 
with the larger cohort and/or the wider time frame 
was included, and the others were excluded from this 
analysis.

Information Sources

We searched Medline (PubMed), Web of Science 
(Clarivate), and EMBASE (Ovid) on December 31, 
2019. A search update was performed by rerunning the 
search on February 26, 2021.

Search strategy

An experienced medical librarian (A.T.) developed the 
search strategy (Appendix A, http://links.lww.com/
CCX/B54). No limits or filters were added to the search 
strategy. Following the literature search, deduplication 
was performed using EndNote (Clarivate, London, 
United Kingdom).

Selection Process

Retrieved citations were reviewed independently by 
two reviewers. First, reviewers screened titles and 
abstracts for relevance using Rayyan, a web applica-
tion for screening literature for systematic reviews 
(11). Second, citations deemed relevant and those in 
which there was a discrepancy between the reviewers 
underwent full-text assessment independently by two 
reviewers. Any discrepancies were discussed between 
the two reviewers and, if necessary, a third reviewer.

Data Collection Process

Data extraction was performed independently by 
teams of two reviewers, who utilized Microsoft Excel 
(Microsoft Corp, Redmond, WA) for data entry. Any 
discrepancies between the reviewers were discussed, 
and if necessary, a third reviewer was involved.

Data Items

The characteristics of the eligible studies and patients 
were recorded, as well as the outcomes reported in the 
studies. Studies that included both patients with hema-
tologic and solid malignancies had the outcomes re-
corded for each, if available.

Risk-of-Bias Assessment

Each study was assessed for risk of bias independently 
by two investigators, with disagreements resolved 
through discussions or review by a third investigator. 
We used the Newcastle-Ottawa scale for cohort stud-
ies, which evaluates three domains of potential bias: 
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selection, comparability, and outcome (12). For the 
comparability domain, if a study controlled for age, 
sex, and severity of critical illness, it was given 1 point. 
Studies that controlled for factors other than the three 
listed above received an additional point. A maximum 
score of 9 points could be obtained; studies with scores 
of 7 points or higher were regarded as having higher 
quality and lower risk of bias (12).

Effect Measures

The primary outcomes of the meta-analysis were ICU 
and hospital mortality rates for cancer patients in the 
included studies. We determined the outcomes for the 
entire cohort of cancer patients for each continent. 
In addition, we reported separately the outcomes for 
patients with hematologic malignancies and those 
with solid tumors within each continent.

We also compared outcomes between patients with 
hematologic malignancies and solid tumors. For such 
comparison, we considered only studies in which data 
for both subgroups of patients were reported. We cal-
culated the relative risk (RR) to compare dichotomous 
outcomes, the mean difference for continuous out-
comes, and the 95% CIs.

Synthesis Methods

For the pooled mortality rates, we used the Freeman-
Tukey arcsine transformation to stabilize variances 
and conducted a meta-analysis using inverse vari-
ance weights with a random-effects model. Studies 
were categorized based on the continent in which they 
were conducted: Asia, Africa, Europe, North America, 
Oceania, or South America.

We calculated the RR to compare dichotomous out-
comes, the mean difference (MD) for continuous out-
comes, and 95% CIs. We determined the pooled weighted 
mean (WM) and median length of ICU stay. When stud-
ies did not report means, we used the median values. 
Ranges were transformed into sds using validated meth-
ods (13). For studies not reporting sds for the hemato-
logic or solid cancer cohorts, we used the sd for the entire 
cohort. When no sd was available, we used the estimated 
weighted sd from all the included studies reporting a sd.

Heterogeneity of the data was formally tested by 
using the chi-square test, with a p value of less than 0.10 
indicating significant heterogeneity. We performed 
meta-regressions and sensitivity analysis to evaluate 

the effect of patient characteristics and the variability 
in the defined criteria on the reported outcomes. A cu-
mulative meta-analysis was also performed to evaluate 
if the pooled ICU mortality rate differed every time 
the results of a new study were published. All analy-
ses were performed using STATA 15 (StataCorp LP, 
College Station, TX).

Reporting Bias Assessment

We performed a funnel plot and a regression asym-
metry test to assess small-study bias for comparisons 
of outcomes between patients with hematologic malig-
nancies and solid tumors.

Certainty Assessment

We followed the Grading of Recommendations, 
Assessment, Development and Evaluations (GRADE) 
approach to rate the quality of evidence for each out-
come (14).

RESULTS

Study Selection

The search retrieved 49,352 publications, among which 
35,398 were reviewed after removal of duplicates.  
A total of 46 publications met the inclusion criteria 
and were included in the meta-analysis (Fig. 1).

Study Characteristics

The characteristics of the 46 included studies are 
described in eTable 1 (http://links.lww.com/CCX/
B54). Most of the published literature was from Europe 
(n = 18) (15–32), followed by Asia (n = 12) (33–44), 
North America (n = 9) (4, 45–52), South America  
(n = 5) (5, 53–56), and Oceania (n = 2) (57, 58). On the 
other hand, studies from North America contributed 
the highest number of patients (n = 37,255), followed 
by South America (n = 32,723), Asia (n = 23,540), 
Europe (n = 16,149), and Oceania (n = 478).

The majority of the studies were retrospective  
(n = 38; 83%), conducted in single centers (n = 29; 63%),  
and initiated between 2000 and 2009 (n = 28; 61%). 
Follow-up was calculated in various manners, most 
commonly was time from ICU admission until hos-
pital discharge (18 studies; 39%) or until 1 year after 
discharge (11 studies; 24%).

http://links.lww.com/CCX/B54
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Participant Characteristics

The included studies had a total of 110,145 patients with 
cancer who were treated in ICUs, among whom 70,759 
patients (64%) had solid tumors and 39,386 (36%) had 
hematologic malignancies. The characteristics of the 
patients included in each study are provided in eTable 2 
(http://links.lww.com/CCX/B54). The studies varied in 
the characteristics that they reported. For example, al-
though use of mechanical ventilation was reported by 
most studies, the time at which this feature was recorded 
varied. In addition, characteristics such as neutropenia, 
thrombocytopenia, and the use of dialysis and vasopres-
sors/inotropes were not reported by all studies.

Table 1 summarizes differences in the characteris-
tics of patients from each continent. The WM age of 
patients was highest in South America (69 yr; 95%  
CI, 67–71) and lowest in North America (58 yr; 95% 
CI, 55–60). Asia had the highest proportion of patients 
who received mechanical ventilation (57%), whereas 
South America had the lowest (15%).

Risk of Bias in Studies

All studies had a total Newcastle-Ottawa score of 7 or 
higher, indicating a low risk of bias (eTable 3, http://
links.lww.com/CCX/B54). Among the 46 studies, five 
did not report ICU mortality data (42, 47, 48, 52, 54). 

Figure 1. Flow diagram showing study inclusion and exclusion.

http://links.lww.com/CCX/B54
http://links.lww.com/CCX/B54
http://links.lww.com/CCX/B54


Systematic Review

Critical Care Explorations www.ccejournal.org     5

The risks of selection, attrition, outcome, and missing 
data biases were judged to be low for all included stud-
ies. Among the 41 studies reporting ICU mortality, the 
risk of confounding bias was judged to be low for 19 
studies (46%).

Ten studies did not report hospital mortality data 
(18, 22, 32, 34, 35, 37, 38, 41, 46, 53). The risks of selec-
tion, attrition, outcome, and missing data biases were 
considered low for the 36 studies reporting on hospital 
mortality. The risk of confounding bias was judged to 
be low for 22 studies (61%).

Results of Synthesis

ICU Mortality. In the 41 studies that reported ICU 
mortality rates, the pooled ICU mortality rate was 38% 
(95% CI, 33–43%; range, 13–70%) (Fig. 2). Studies 
from Asia reported a significantly higher ICU mortality 
rate (51%; 95% CI, 44–57%) among cancer patients 
than did those from Europe (34%; 95% CI, 29–39%;  
p < 0.001), Oceania (26%; 95% CI, 22–30%; p < 0.001), 
and North America (33%; 95% CI, 26–40%; p = 0.003)  
(Fig. 3) (eTable 4, http://links.lww.com/CCX/B54).  

TABLE 1. 
Patient Characteristics and Outcomes Reported for All Included Studies by Continent

Characteristics a 
Overall  

(46 Studies) 
Europe  

(18 Studies) 
Asia  

(12 Studies) 

North 
America  

(9 Studies) 

South 
America  

(5 Studies) 
Oceania  

(2 Studies) 

Patients 110,145 16,149 23,540 37,255 32,723 478

Study type, n       

 Retrospective 37 15 10 6 4 2

 Prospective 8 2 2 3 1 0

 Retrospective/prospective 1 1 0 0 0 0

Age, weighted mean  
(95% CI), yr

64 (62–65) 64 (62–65) 66 (63–70) 58 (55–60) 69 (67–71) 62 (59–65)

Male sex 61,272 (56) 9,643 (60) 14,285 (61) 20,477 (55) 16,585 (51) 282 (59)

Type of malignancy       

 Solid tumor 70,759 (64) 5164 (32) 21,928 (93) 14,094 (38) 29,481 (90) 92 (19)

 Hematologic 39,386 (36) 10,985 (68) 1,612 (7) 23,161 (62) 3,242 (10) 386 (81)

Surgeryb 1,833 (3) 429 (3) 100 (7) 460 (9) 802 (2) 42 (15)

Hematopoietic stem cell  
transplantb

3,078(10) 630 (7) 18 (6) 2,371 (11) 0 59 (22)

Neutropeniab 1,760(24) 638(25) 747(21) 170 (34) 91 (25) 114 (42)

Thrombocytopeniab 1,334 (32) 54 (11) 1,154 (33) 126 (83) NR NR

Mechanical ventilationb 28,166 (36) 7,667 (47) 13,306 (57) 2,128 (39) 4,912 (15) 153 (32)

Dialysis 4,754 (7) 2,046 (20) 551 (3) 265 (5) 1,815 (5) 77 (16)

Vasopressors/inotropes 12,921 (23) 6,038 (38) 813 (51) 1,302 (29) 4,492 (14) 276 (58)

ICU length of stay, median 
(range), d

5.66  
(2.74–23.65)

6.0  
(2.74–15.75)

6.67  
(4.50–23.65)

4.87  
(3.50–9.40)

5.05  
(3.47–6.33)

3.84  
(3.67–4.00)

Pooled ICU mortality rate  
(95% CI), %

38 (33–43) 34 (29–39) 51 (44–57) 33 (26–40) 37 (14–64) 26 (22–30)

Pooled hospital mortality 
rate (95% CI), %

45 (41–49) 45 (40–50) 54 (37–71) 37 (31–43) 46 (23–69) 40 (35–44)

NR = not reported.
aValues are determined based on studies that reported each of the listed outcomes.
bData are presented as number of patients (%) unless otherwise indicated.

http://links.lww.com/CCX/B54
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Table 2 outlines the ICU mortality rates for each conti-
nent based on the type of malignancy.

Supplementary Figures 1 and 2 (http://links.
lww.com/CCX/B54) show the pooled ICU mor-
tality rates for patients with hematologic and solid 
malignancies. Ten studies reported data that could 
be compared directly between these subgroups  
(4, 16, 18, 23, 34, 35, 37, 39, 44, 57). Overall, patients  
with hematologic malignancies were 37% more 
likely to die in the ICU than were patients with 
solid malignancies (RR, 1.4; 95% CI, 1.13–1.73;  
I2 = 94.4%) (Supplementary Fig. 3, http://links.lww.
com/CCX/B54).

Hospital Mortality. Thirty-six studies reported data 
on hospital mortality. The pooled hospital mortality 
rate was 45% (95% CI, 41–49%; range, 24–81%) (Fig. 
4). The pooled hospital mortality rates were highest 
in Asia (54%; 95% CI, 37–71%) and lowest in North 
America (37%; 95% CI, 31–43%), but no statistically 
significant differences were found (Fig.  3) (eTable 4, 
http://links.lww.com/CCX/B54). Table  2 outlines the 
hospital mortality rates for each continent based on 
the type of malignancy.

Supplementary Figures 4 and 5 (http://links.
lww.com/CCX/B54) show the pooled hospital mor-
tality rates for patients with hematologic and solid 

Figure 2. ICU mortality rates in critically ill patients with cancer. Horizontal bars indicate 95% CIs; black diamonds indicate effect 
estimates (ES) for ICU mortality; and blue diamond indicates pooled ICU mortality rate.

http://links.lww.com/CCX/B54
http://links.lww.com/CCX/B54
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malignancies. Seven studies reported data enabling 
direct comparison of these subgroups (4, 14, 21, 26, 
42, 50, 55). Patients with hematologic malignan-
cies were 43% more likely to die in the hospital than 
were patients with solid malignancies (RR, 1.43; 95%  

CI, 1.13–1.81; I2 = 96.3%) (Supplementary Fig. 6, 
http://links.lww.com/CCX/B54).

Length of ICU Stay. Thirty-seven studies reported 
data on length of stay in the ICU (4, 5, 16–19, 21, 23–
25, 28, 29, 32–36, 38–52, 54–58). The WM length of 

TABLE 2. 
ICU and Hospital Mortality Rates for Patients With Hematologic and Solid Malignancies

Continent 

Hematologic Malignancies Solid Malignancies

No. of 
Studies 

Pooled Mortality 
Rate (95% CI), % I 2, % 

No. of 
Studies 

Pooled Mortality 
Rate (95% CI), % I2, % 

ICU mortality

Asia 7 54 (48–60) 68.4 9 48 (39–57) 95.1

Europe 10 44 (37–50) 96 9 23 (19–27) 80.1

South America 1 59 (50–68) NA 1 35 (21–52) NA

North America 4 38 (33–43) 53.5 3 24 (16–32) 98

Oceania 2 27 (23–31) 0 1 21 (14–30) NA

Hospital mortality

Asia 3 57 (51–63) 0 4 46 (35–57) 95.6

Europe 8 54 (47–61) 96.5 9 37 (32, 42) 84.3

South America NA NA NA 2 56 (50–62) 0

North America 5 43 (42–45) 58.8 4 28 (21–36) 93.1

Oceania 2 41 (36–46) 0 1 33 (24–43) NA

NA = not available.
Differences between groups p < 0.0001.

Figure 3. ICU (A) and hospital (B) mortality rates by continent. Boxes represent mortality rates, and the upper and lower ends of the 
boxes represent 95% CIs.

http://links.lww.com/CCX/B54
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stay was 5.9 days (95% CI, 5.3–6.5 d), and the median 
was 5.7 days (range, 2.7–23.7 d). By continent, the WM 
ICU lengths of stay (95% CI) and the medians (ranges) 
were (in days) as follows: Oceania, 3.81 (3.48–4.14)  
and 3.84 (3.67–4.00); Europe, 4.75 (3.27–6.24) and 
6.0 (2.74–15.75); Asia, 5.4 (4.54–6.33) and 6.67  
(4.50–23.65); South America, 6.08 (5.81–6.35) and 
5.05 (3.47–6.33); North America, 6.55 (5.00–8.12) and 
4.87 (3.50–9.40).

The WM length of ICU stay for patients with hema-
tologic malignancies (considering 18 studies that pro-
vided data with or without a comparison group) was 6.8 
days (95% CI, 5.7–7.9 d), and the median was 5.8 days 
(range, 3.7–15.8 d). The WM length of ICU stay for 
patients with solid tumors (considering 18 studies that 
provided data with or without a comparison group) 
was 4.6 days (95% CI, 3.8–5.5 d), and the median was 
5.4 days (range, 2.2–23.7 d). The MD in ICU length of 

Figure 4. Hospital mortality rates in critically ill patients with cancer. Horizontal bars indicate 95% CIs; black diamonds indicate effect 
estimates (ES) for hospital mortality; and blue diamond indicates pooled hospital mortality rate.
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stay between patients with hematologic malignancies 
and those with solid tumors (including only studies 
where the groups were directly compared) is shown in 
Supplementary Figure 7 (http://links.lww.com/CCX/
B54). Seven studies reported data for a direct com-
parison of these subgroups (4, 16, 18, 23, 34, 44, 57).  
A statistically significant difference in length of ICU 
stay was found between patients with hematologic and 
solid malignancies; on average, patients with hema-
tologic malignancies had longer ICU stays (by more 
than a day) than did patients with solid malignancies  
(MD, 1.10; 95% CI, 0.49–1.70; I2 = 94.9%).

Reporting Bias and Exploration of 
Heterogeneity

There was no evidence of small-study effects (Egger 
test p = 0.31) in the funnel plot for the primary out-
come assessed, namely risk of mortality in the ICU 
(Supplementary Fig. 8, http://links.lww.com/CCX/
B54). Removing studies with a risk of confounding 
bias from the analyses did not change the direction of 
the results. Neither the median patient age nor the per-
centage of male patients included in the studies had 
an impact on the results. No differences were observed 
between groups when the mean length of stay was esti-
mated with the quantile method or when studies with 
extrapolated data were removed from the analysis. 
After performing meta-regressions and correcting for 
multiple comparisons, we found that none of the pa-
tient characteristics had a statistically significant effect 
on our results. Sensitivity analysis showed that when 
studies analyzing ICU readmissions (not number of 
patients) or those without information on the type 
of data analyzed were removed, the pooled mortality 
rates remained similar, with no significant changes 
in the magnitude of the effect (ICU mortality, 36%; 
95% CI, 27–45% and hospital mortality, 43%; 95%  
CI, 37–50%). Furthermore, when analyzing the cumu-
lative evidence since 2010, the pooled ICU mortality 
rate remains virtually identical in all subsequent years 
until 2021 (37% in 2010 and 38% in 2021).

Certainty of Evidence

The evidence for the mortality rates and length of stay 
was judged to be of low quality due to limitations in 
study design (data from observational studies).

DISCUSSION

In this meta-analysis of 46 studies and over 100,000 
patients, we found high ICU mortality rate (38%) and hos-
pital mortality rate (45%). Compared with patients with 
solid tumors, patients with hematologic malignancies 
were 43% more likely to die in the hospital. In addition, 
we found wide variation in mortality rates by continent, 
and there were no studies from Africa were found.

Despite ongoing improvements in cancer patients’ 
overall survival, the mortality rates of critically ill 
cancer patients remain high (59). A previous system-
atic review and meta-analysis of 30 studies published 
between 2005 and 2015 reported an overall hospital 
mortality rate of 47.7% in 7,515 critically ill cancer 
patients (59). Although mortality rates remained high, 
that analysis showed an annual decrease in mortality, 
consistent with previous reports of a downward trend 
in mortality in this patient population (4, 5). In spite 
of these reported improvements, patients with hema-
tologic malignancies have higher mortality rates, com-
pared with patients with solid tumors. In a study of a 
large single-center cohort of 387,306 cancer patients 
over 20 years, Wallace et al (4) reported ICU and hos-
pital mortality rates of 18.3% and 25.2%, respectively, 
for solid tumor patients and 34.6% and 42.6% for 
patients with hematologic cancers.

In contrast to these high rates of mortality among 
cancer patients in ICUs, overall ICU mortality rates for 
noncancer patients are lower. The worldwide Intensive 
Care Over Nations (ICON) audit, which included 
10,069 patients from 730 centers and 84 countries, re-
ported ICU and hospital mortality rates of 16.2% and 
22.4%, respectively (60). The more recent and like-
wise worldwide End-of-Life Practices in European 
Intensive Care Units (ETHICUS) II study reported a 
mortality rate 12% in a prospective cohort of 87,951 
patients admitted to 199 ICUs in 36 countries (61). 
These two studies also showed that cancer patients had 
a lower ICU utilization rate than noncancer patients  
(14.2% and 9.6%, respectively), and this difference 
alone may explain the difference between these re-
ported mortality rates and ours (60, 61).

Notably, both the ICON and ETHICUS II studies 
showed significant differences in mortality across re-
gions, aligning with our results. ICU mortality was 
lowest in Oceania and highest in Asia, ranging from 
13% to 70% across regions. Hospital mortality rates 

http://links.lww.com/CCX/B54
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were lowest in North America, followed closely by 
Oceania, and highest again in Asia, ranging from 24% 
to 81% across continents. These differences could 
be associated with regional or national differences 
in ICU admission policies and practices, healthcare 
access, and severity of illness, among other factors. 
For example, previous observations suggested that 
ICU patients in North America may be less severely 
ill than those in other regions, as up to 40% of North 
American ICU admissions were for monitoring pur-
poses (62). The markedly higher ICU bed capacity in 
countries with the highest gross national income and 
the limited availability of ICU care in countries with 
lower national incomes could have also played a role 
in the observed differences (60).

We reported higher mortality rates and longer 
ICU stays in patients with hematologic malignancies 
compared with those with solid tumors. These results 
remained unchanged even after adjustment for sample 
size, age, sex, and follow-up period. However, we were 
unable to determine if this difference was related to a 
difference in the severity of critical illnesses or the un-
derlying malignancy. Future studies are necessary to 
provide a better understanding of such observations.

Compared with the rest of the world, the number 
of publications evaluating critically ill cancer patients 
from Europe was disproportionately higher, compared 
with the other continents. In addition, no studies were 
published from Africa, which represents the second 
largest continent in the world. This disparity may lead 
to an underestimation of the burden of critical illness in 
regions that are not proportionately represented in the 
literature and may suggest that the literature does not 
provide a true representation of the burden of critical 
illness worldwide. An earlier study assessed worldwide 
scientific contributions in the field of critical care med-
icine (63). Although the study evaluated the time frame 
between 1995 and 2003 and was not limited to critical 
care oncology, the authors found substantial differences 
in research productivity between regions; research pro-
ductivity was highest in Western Europe and the United 
States and lowest in Africa. Variability in research pro-
ductivity has also been reported among countries 
within the same region. Despite the difficulties encoun-
tered (64), developing research capacity-building pro-
grams in countries with low research productivity is 
essential to better understand critical illnesses and to 
improve the outcomes of patients worldwide (65, 66).

This study has some limitations due to the obser-
vational nature of its data. The included studies may 
have been affected by selection bias and by institution-
specific admission criteria that were not clearly defined 
in the studies. Potential confounding bias was another 
possibility, given that several variables that may affect 
patient outcomes, such as the stage of malignancy, 
patients’ baseline performance status, underlying 
comorbidities, duration of organ support, and changes 
to code status in the ICU. In addition, the pathogen-
esis of various critically ill conditions and details of 
the therapeutic and medical management of patients 
may very likely vary among countries. Nonetheless, 
data from observational studies can help to inform 
a question when randomized trials are not available. 
Furthermore, we classified countries based on the con-
tinents, which has its limitations since there are var-
ious differences in healthcare and resources among 
countries within the same continent. Although we 
understand that there is no specific classification that 
would include a homogenous group of countries, we 
chose the classification based on continents to provide 
findings that may help in developing strategic initia-
tives at a regional level.

CONCLUSIONS

In this large meta-analysis evaluating mortality in 
critically ill cancer patients, although there was high 
ICU and hospital mortality rates, more than half of 
the patients survived hospitalization. Compared with 
patients with solid tumors, patients with hematologic 
malignancies had higher mortality rates and longer 
ICU stays. In addition, there was wide variability in 
both mortality rates and the number of available stud-
ies among geographical regions. This variability sug-
gests an opportunity to improve outcomes worldwide, 
through optimizing practice and research.
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