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Abstract
Background: Previous studies have shown that the outcome of lung cancer patients who were admitted to the Intensive 
Care Unit (ICU), especially those requiring mechanical ventilation, is extremely poor. The present study was conducted in 
order to assess the outcome of a recent cohort of lung cancer patients admitted to the ICU with acute respiratory failure.
Methods: A retrospective analysis of the medical records of 105 lung cancer patients who were admitted to the ICU be-
tween January 2008 and January 2011 was performed. Severity of illness on the first day of ICU admission was assessed 
using the acute physiology and chronic health evaluation (APACHE) II and the sequential organ failure assessment 
(SOFA) scoring systems. Associated organ failure was determined according to the Knaus criteria.
Results: Eighty four (80%) patients were diagnosed with non-small cell lung cancer, 14 (13.3%) with small cell lung 
cancer, one patient with mesothelioma, and in the remaining 6 patients, the type of lung cancer could not be determined. 
Significant factors on admission were APACHE II and SOFA scores, poor performance status and severe comorbidity. 
During ICU stay, the main risk factors for poor outcome were the long term mechanical ventilation duration, use of va-
sopressors, more than two organ system failures and septic condition. The overall ICU, hospital and 6-month mortality 
rates were 44.7% (47/105), 56.1% (59/105) and 77.1% (81/105) respectively.
Conclusions: The present data show that the medical intensive care unit outcome of lung cancer patients is improving. 
Further studies of patients selected to ICU admission are needed to assess long-term mortality, quality of life, ability to 
continue chemotherapy and economic cost.
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Introduction
The outcome of patients with cancer has been im-

proved significantly during the last decade1. Three factors 
are major contributors to this trend2. First of all, advances 
in the treatment of solid tumors and hematologic malig-
nancies produced a 20% decrease in overall mortality3. 
Secondly, progress has been made in selecting patients 
likely to benefit from Intensive Care Unit (ICU) admis-
sion. Finally, an earlier admission to the ICU has resulted 
in better survival rates for critically ill cancer patients. 
Previous studies have shown that the outcome of lung 
cancer patients who were admitted to the ICU, especial-
ly those requiring mechanical ventilation, is extremely 
poor4.  The present study was conducted in order to 
assess the outcome of a recent cohort of lung cancer pa-
tients admitted to the ICU with acute respiratory failure.

Patients and Methods
Theagenio Cancer Hospital is the referral oncology 

center of Northern Greece. The 8-bedded multidisciplinary 
adult ICU is run by a full-time intensive care team. Patients 
are referred directly from the oncology wards. The criteria 
for admission to and discharge from the ICU follow the 
guidelines set by the American College of Critical Care 
Medicine and Society of Critical Care Medicine5. After 
obtaining approval from the institutional review board, a 
retrospective analysis of the medical records of lung can-
cer patients who were admitted to the ICU between Janu-
ary 2008 and January 2011 was performed.

The criterion for including patients in the present study 
was a histologically proven diagnosis of lung cancer made 
within the last 2 years prior to their admission to the ICU. 
Patients who stayed in the ICU for 24 hours and those ad-
mitted for routine postoperative care were excluded from 
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the study. For those patients who were admitted more than 
once to the ICU during the same hospitalization, only the 
first ICU admission was analysed. To be admitted, patients 
were generally considered to have a potential chance of 
recovering from the acute problem. In contrast, patients 
without any treatment options were offered end-of-life 
care on the referring ward and not transferred to the ICU.

Severity of illness on the first day of ICU admission 
was assessed using the acute physiology and chronic health 
evaluation (APACHE) II and the sequential organ failure 
assessment (SOFA) scoring systems6. Associated organ 
failure was determined according to the Knaus criteria7. 
Respiratory support was defined as the need for non-inva-
sive or invasive mechanical ventilation. Inotropic support 
included the use of any inotropic or vasopressor therapy.

No information allowing identification of the patients 
was recorded in this retrospective observational cohort 
study. The institutional review board of Theagenio Can-
cer Hospital approved the study.

Statistical analysis
Results are reported as mean±SD or median and range. 

In univariate analyses, chi-square test, Fisher’s exact test 
and Mann-Whitney U test were used for testing differences 
between means. All reported p-values were two-tailed and 
considered statistically significant at <0.05.

Results
From 635 cancer patients admitted to ICU with acute 

respiratory failure, 105 lung cancer patients (16.5%) ful-
filled the eligibility criteria and constituted the study popu-
lation. Eighty four (80%) patients had non-small cell lung 
cancer, 14 (13.3%) patients had small cell lung cancer, one 
patient had mesothelioma, and in the remaining 6 patients, 
the type of lung cancer could not be determined, based on 
the available medical records. In patients with non-small 
cell lung cancer, 76 patients had stage IV, 6 patients had 
stage III, one patient had stage II, and one patient had stage 
I disease. In patients with small cell lung cancer, three 
patients had limited disease and eleven patients had ex-
tensive disease.  There were no significant differences in 
the baseline clinical characteristics between survivors and 
non-survivors during the ICU admission. The main respi-
ratory causes for admission to the ICU are summarized in 
Table 1.

The main patients’ clinical characteristics are depicted 
in Table 2. The possible risk factors for poor outcome are 
presented in Τable 3. Factors are distinguished as at ICU 

admission and during ICU stay. Statistically significant 
factors on admission are APACHE II and SOFA scores, 
poor performance status and severe comorbidity. During 
ICU stay, the main risk factors for poor outcome are the 
long term mechanical ventilation duration, use of vaso-
pressors, more than two organ system failures and septic 
condition. Main laboratory variables on admission to the 
ICU were recorded and compared between survivors and 
non-survivors, as shown in table 4.

The overall ICU, hospital and 6-month mortality 
rates were 44.7% (47/105), 56.1% (59/105) and 77.1% 
(81/105) respectively.

Discussion
Lung cancer is the second most common malignancy (af-

ter prostate cancer in males and breast cancer in females) in the 
USA, and remains the leading cause of cancer-related death 
in both men and women worldwide. However, the 5-year sur-
vival rate (all stages combined) is only 16%, and ranges from 
50% in localized cancer to 3% in metastatic cancer8. Despite 
this poor prognosis, patients with lung cancer are increasingly 
admitted to medical intensive care units for critical illnesses 
related either to the underlying malignancy (regardless of the 
cancer stage) or to co-morbidities9,10. Previous studies showed 
poor outcomes in lung cancer patients admitted to the ICU and 
most notably those requiring mechanical ventilation11. Never-
theless, overall survival rates in these patients have improved 
over the last decade12. Our study has several limitations. We 
used a retrospective design and were therefore unable to deter-
mine the criteria used to select patients for ICU admission. It 
was conducted in a single center, so possible selection biases 
concerning differences in patterns of care cannot be ruled out.   
Consequently, we cannot assess the selection bias induced by 
ICU triage process. Secondly, our small sample size (n=105) 
produced limited statistical power. Most of the previous stud-
ies on patients with advanced lung cancer were done in highly 
heterogeneous populations10,13,14. Our study is the second one 
following Andrejak’s study to focus exclusively on ICU ad-
mission of patients with lung cancer and acute respiratory 
failure and to classify reasons for ICU admission according to 
their link with lung cancer15. Furthermore, the patients’ health-
related quality of life was not evaluated. The ideal assesment 
of the patients’ outcome must include multidimensional pa-
rameters other than mortality.

In our highly-selected population, we found an ICU 
mortality rate of 47.4% and an in-hospital mortality rate 
of 64.5%. These results are in accordance with the data re-
cently reported by Reichner et al. (43% ICU mortality and 

Table 1: Main indications for intensive care unit admission for all lung cancer patients; survivors and non-survivors.

Indications All patients (n=105) Survivors Non-survivors
Pneumonia 69 28 41
Pulmonary edema 11 7 4
COPD exacerbation 11 5 6
Hemoptysis 7 2 5
Pleural effusion 5 3 2
Post-bronchoscopy 2 2 0

COPD: Chronic Obstructive Pulmonary Disease.
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Table 3. Possible risk factors for poor outcome.

All patients Survivors Non-survivors p
Subjects 105 47 58 -

MV Duration
<24h
>24h

32/105
73/105

23/32
24/73

9/32
49/73

0.005

Vasopressors
Yes
No

87/105
18/105

30/105
17/18

57/87
1/18

0.005

Associated organ failures
<2
>2 53/105

52/105
45/53
2/52

8/53
50/52 0.005

Renal dysfunction
Yes
No

37/105
68/105

24/37
23/68

13/37
45/68

0.190

Septic condition
Yes
No

47/105
58/105

17/47
30/58

30/47
28/58

0.005

Table 4. Main laboratory variables on intensive care unit admission for survivors and non-survivors.

Survivors Non-survivors p
Subjects 47 58 -
Hemoglobin (g/dL) 11.0±2.2 10.4±1.8 0.080

Platelets (x103/mm3) 296.5±135.1 205.4±115.5 0.010
Creatinine (mg/dL) 1.7±0.8 1.5±0.9 0.650
Calcium (mg/dL) 8.1±1.9 7.9±2.2 0.300
Albumine (mg/dL) 1.8±1.4 1.6±1.2 0.205

Positive blood culture 6/47 39/58 0.001

Table 2: Baseline clinical characteristics of all lung cancer patients; survivors and non-survivors.

All patients Survivors Non-survivors p
Subjects 105 47 58 -
Age (years) 68.3±10.4 66.5±10.6 69.8±9.5 0.190

Sex (male) 51 23 28 0.160

Hospital days prior to ICU 
admission

3 2 3
0.720

Median Interquartile Range 1-8 1-6 1-9
APACHE II score on 
admission 23.4 21.3 25.1

0.010
Median Interquartile Range 7.2 6.5 7.6

SOFA score on admission 9.4 7.2 10.2 0.010
Median Interquartile Range 4.0 3.3 4.2
Performance Status
0-1
2-4

57/105
48/105

30/57
17/48

27/57
31/57 0.010

Smoking history
Yes
No

92/105
13/105

46/92
1/13

46/92
12/13 0.350

Previous treatment
Chemotherapy
Radiotherapy
Combination

58/105
22/105
25/105

20/58
8/22

19/25

38/58
14/22
6/25

0.126

Severe comorbidity
Yes
No

61/105
44/105

7/61
40/44

54/61
4/44 0.001
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60% hospital mortality)4, Soares et al (44% ICU mortality 
and 60% hospital mortality)10, and Rocques et al12.

 Mortality rates in lung cancer patients admitted to the 
ICU have decreased over time. In early studies, mortality 
ranged from 75 to 91%11,13,16. Although Adam and Sou-
bani recently reported a relatively low ICU mortality rate 
of 22%, only 49% of their patients required mechanical 
ventilation and mortality was highest in the mechanically 
ventilated patients17. The improved outcome of lung can-
cer patients admitted to the ICU reported in the present 
study may be related to: improved mechanical ventila-
tion strategies that minimize further lung injury; better 
management of sepsis and a multidisciplinary approach 
to the management of these cases. However, prospective 
studies and more strict inclusion criteria are necessary to 
confirm and address the reasons for the improved sur-
vival noticed.

Several studies have tried to identify the clinical vari-
ables that are associated with poor ICU outcome. The out-
come predictors reported by Reichner et al4 were the need 
for mechanical ventilation, advanced lung cancer stage and 
higher sequential organ failure assessment score. In the study 
by Boussat et al13 acute pulmonary disease and Karnofsky 
performance status <70 were associated with higher mor-
tality. In the recent study by Soares et al10 the predictors of 
poor ICU outcome were the severity of comorbid illnesses, 
the number of organ system failures, cancer recurrence or 
progression, and airway infiltration or obstruction by cancer. 
In our study, it was possible to identify several predictors of 
poor ICU outcome that include high admission APACHE II 
and SOFA scores, the need for mechanical ventilation, the 
use of vasopressors, positive blood cultures and the pres-
ence of two or more organ system failures. Type of cancer 
seems to have a role regarding survival; lung cancer patients 
admitted to the ICU are characterized by poor survival rates, 
according to the international literature2. 

Azoulay et al2 suggest that, when there is uncertainty 
regarding a patient’s outcome, a trial of 3 to 4 days of full 
intensive care should be offered. The appropriateness of 
continuing this treatment will be determined by the sub-
sequent patient’s clinical response. In a recent study of pa-
tients with severe sepsis, mortality was closely associated 
with early changes in the severity of organ dysfunctions. 
Even improvements in organ functions on subsequent days 
had only a modest impact on the probability of survival.

In the multivariate analysis, thrombocytopenia was 
significantly associated with higher mortality. Moreau 
et al18 also reported that thrombocytopenia had prognos-
tic significance in a large cohort of ICU patients and the 
platelet count is included in the SOFA score. Moreover, 
thrombocytopenia is considered a marker of cancer-relat-
ed coagulation abnormalities19,20.

In conclusion, the present data has shown that the medi-
cal intensive care unit outcome of lung cancer patients is 
improving. Further studies of patients selected to ICU ad-
mission are needed to assess long-term mortality, quality of 
life, ability to continue chemotherapy and economic cost.
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