N

N

Admission of advanced lung cancer patients to intensive
care unit: A retrospective study of 76 patients.
Claire Andréjak, Nicolas Terzi, Stéphanie Thielen, Emmanuel Bergot, Gérard

Zalcman, Pierre Charbonneau, Vincent Jounieaux

» To cite this version:

Claire Andréjak, Nicolas Terzi, Stéphanie Thielen, Emmanuel Bergot, Gérard Zalcman, et al.. Ad-
mission of advanced lung cancer patients to intensive care unit: A retrospective study of 76 patients..
BMC Cancer, 2011, 11 (1), pp.159. 10.1186/1471-2407-11-159 . inserm-00599763

HAL Id: inserm-00599763
https://inserm.hal.science/inserm-00599763

Submitted on 10 Jun 2011

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://inserm.hal.science/inserm-00599763
https://hal.archives-ouvertes.fr

Andréjak et al. BMC Cancer 2011, 11:159
http://www.biomedcentral.com/1471-2407/11/159

BMC
Cancer

RESEARCH ARTICLE Open Access

Admission of advanced lung cancer patients to
intensive care unit: A retrospective study of
/6 patients

Claire Andréjak’”, Nicolas Terzi*?, Stéphanie Thielen', Emmanuel Bergot®, Gérard Zalcman®, Pierre Charbonneau?
and Vincent Jounieaux'

Abstract

Background: Criteria for admitting patients with incurable diseases to the medical intensive care unit (MICU)
remain unclear and have ethical implications.

Methods: We retrospectively evaluated MICU outcomes and identified risk factors for MICU mortality in
consecutive patients with advanced lung cancer admitted to two university-hospital MICUs in France between
1996 and 2006.

Results: Of 76 included patients, 49 had non-small cell lung cancer (stage IlIB n = 20; stage IV n = 29). In 60
patients, MICU admission was directly related to the lung cancer (complication of cancer management, n = 30;
cancer progression, n = 14; and lung-cancer-induced diseases, n = 17). Mechanical ventilation was required during
the MICU stay in 57 patients. Thirty-six (47.4%) patients died in the MICU. Three factors were independently
associated with MICU mortality: use of vasoactive agents (odds ratio [OR] 6.81 95% confidence interval [95%Cl]
[1.77-26.26], p = 0.005), mechanical ventilation (OR 6.61 95%Cl [1.44-30.5], p = 0.015) and thrombocytopenia (OR

5.13; 95%Cl [1.17-22.5], p = 0.030). In contrast, mortality was lower in patients admitted for a complication of
cancer management (OR 0.206; 95%Cl [0.058-0.738], p = 0.015). Of the 27 patients who returned home, four
received specific lung cancer treatment after the MICU stay.

Conclusions: Patients with acute complications of treatment for advanced lung cancer may benefit from MCIU
admission. Further studies are necessary to assess outcomes such as quality of life after MICU discharge.

Background

Lung cancer is the second most common malignancy
(after 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
[1]. However, the 5-year survival rate (all stages combined)
is only 16%, and ranges from 50% in localized cancer to
3% in metastatic cancer [1]. Despite this poor prognosis,
patients with lung cancer are increasingly admitted to
medical intensive care units (MICUs) for critical illnesses
related either to the underlying malignancy (regardless
of the cancer stage) or to co-morbidities [2-4]. Previous
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studies showed poor outcomes in lung cancer patients
admitted to the MICU and most notably those requiring
mechanical ventilation [3-5]. Nevertheless, overall survival
rates in these patients have improved over the last decade
[2,6,7]. Three factors may have contributed to this wel-
come trend: (i) the ever-increasing number of new treat-
ments for solid tumors, (ii) earlier admission to the MICU
with the use of new techniques such as non-invasive venti-
lation (NIV) and aggressive management of septic shock
[8,9]; (iii) improved selection of patients likely to benefit
from MICU admission [10-12].

However, the patient populations in most of the pre-
vious studies [2,3,7,10,12-15] were relatively heteroge-
neous in terms of disease stage. To the best of our
knowledge, very few studies focused specifically on
MICU outcomes of patients with advanced lung cancer
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that is, patients for whom no potentially curative surgi-
cal procedure was available. Given the scarcity of health-
care resources, particularly during the current period of
economic crisis, careful attention must be directed to
allocating resources in compliance with the principle of
distributive justice. MICU admission is costly, and
selecting patients who are likely to benefit constitutes
good husbandry of public resources. In addition, the
patient and family should not be unnecessarily exposed
to the burden associated with an ICU stay. To select
patients for MICU admission, information on factors
associated with MICU mortality is needed.

Here, our primary objective was to assess the outcome
of patients with advanced lung cancer who were
admitted to the MICU. We also looked for factors asso-
ciated with mortality. To meet these objectives, we per-
formed a multicenter retrospective study of patients
admitted to two university-hospital MICUs.

Methods

This study was performed in the MICUs of the Amiens
and Caen University Hospitals (France), which admit
380 and 640 patients per year on average, respectively.
Both MICUs are managed by full-time faculty members.
The study was approved by the local independent ethics
committee called “CEERNI” which is the “Amiens Ethi-
cal committee of non interventional research”, which is
affiliated with CPP Nord Ouest IL

Patients

We retrospectively reviewed the medical records of lung
cancer patients admitted to the study MICUs between
January 1996 and December 2006. Consecutive adults
(18 years or older) with a previous diagnosis of lung can-
cer who were admitted to the MICUs during the study
period were potentially eligible. MICU admission deci-
sions were made by the senior intensivists often after dis-
cussion with the oncologist. Patients with lung cancer
diagnosed and/or staged only after MICU admission
were not eligible. Among potentially eligible patients, we
identified those advanced lung cancer, defined as lung
cancer for which no potentially curative surgical options
were available, that is, localized or disseminated stage
IIIB or IV non-small cell lung cancer (NSCLC) according
to the Mountain classification [16] or small cell lung can-
cer (SCLC)). We excluded patients those lung cancer had
been in remission for more than 5 years and those with
MICU stay durations shorter than 24 hours, except if
they died in the MICU (e.g., after admission at night fol-
lowed by treatment limitation decisions on the next day).
We also excluded patients admitted to the MICU for
postoperative care, as the study MICUs admit very few
postoperative patients whose characteristics differ con-
siderably from the overall MICU population. For patients
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admitted more than once to either MICU, only the first
admission was considered.

We collected demographic information (age and gen-
der), lung cancer stage and histological type, and cancer
treatments (if any) received in the MICU. Within
24 hours after MICU admission, we recorded smoking
history, co-morbidities, WHO performance status, the
Simplified Acute Physiology Score (SAPS) II, and the
Acute Physiology and Chronic Health Evaluation
(APACHE) II score [17,18]. For each patient, we com-
puted the Charlson co-morbidity index (CCI) without
taking the presence of lung cancer into account [19].
The CCI includes 19 major disease groups. We defined
three CCI categories: low (CCI = 0), mid-range (CCI =
1-2), and high (CCI>3).

Reasons for ICU admission

We used the clinical and laboratory data in the charts to
determine the main reason for MICU admission (infec-
tion with or without bone narrow failure, heart failure,
non-infectious pulmonary disorder or neurological fail-
ure). Laboratory data obtained within 24 h of admission
were recorded; they included the hemoglobin level,
white blood cell count, platelet count, blood urea nitro-
gen level, serum creatinine, serum lactate and serum
electrolytes, liver function tests, arterial blood gas values
and serum and blood results.

We classified reasons for MICU admission into four
groups: i) reasons unrelated to the lung cancer (e.g.
cardiac dysrhythmia, myocardial infarction, or renal
infection), ii) complications of cancer management (e.g.
chemotherapy-induced bone narrow failure, acute heart
failure during chemotherapy, or bleeding during
bronchoscopy) iii) events related to cancer progression
(e.g. superior vena cava syndrome), and iiii) events
induced by the lung cancer (e.g., pulmonary embolism).

Organ failures at MICU admission

For each patient, we recorded the type and number of
organ failures at MICU admission as follows: (i) acute
renal failure (definition used by Soares et al [4]) as creati-
nine > 120 umol/l and uremia >8 mmol/l or creatinine
clearance (Cockcroft) <60 ml/min; (ii) acute respiratory
failure defined as respiratory rate >25/minute, cyanosis,
clinical symptoms of respiratory distress, or PaO,/FiO,
<300 mmHg; (iii) hemodynamic failure defined as a need
for vasoactive agents (norepinephrine, dobutamine, or epi-
nephrine); (iv) neurological failure defined as a Glasgow
Coma Scale score< 10 or subjective criteria such as confu-
sion, decreased responsiveness, or coma in the absence of
sedation; and (vi) bone narrow failure: defined as a white
blood cell count <2000/mm? and/or platelet cell count
<100 000/mm?®, and/or haemoglobin < 10 g/dL. Sepsis was
diagnosed using the criteria developed at the American
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College of Chest Physicians/Society of Critical Care Medi-
cine consensus conferences [20].

MICU management

We recorded the following data on management in the
MICU: use, start time and duration of invasive mechani-
cal ventilation and/or NIV; vasoactive agents; antibiotics
and other anti-infectious drugs; hemodialysis; and the
anti-cancer treatments.

Outcome

We determined mortality at the end of the MICU stay
and at the end of the hospital stay. Follow-up time was
computed from MICU admission to death, discharge or
January 1, 2008, whichever came first.

Statistical analysis

The statistical analysis was performed using SPSS 12.0
software (SPSS Inc., Chicago, IL, USA). Unless otherwise
stated, continuous quantitative variables were described as
the mean + standard deviation and ordinal variables as the
number and percentage. To identify variables indepen-
dently associated with death, we performed a univariate
comparative analysis using Fisher’s exact test for ordinal
variables and the Student ¢ test or Kruskal-Wallis non-
parametric test for continuous variables. Given the long
inclusion period (11 years), we checked for a period effect.
We also looked for a centre effect. Variables with p-value
equal to/or lower than 0.1 by univariate analysis (except
SAPS II and Apache II) were then subjected to backward
stepwise logistic regression analysis. Variables were for-
mally tested for collinearity. When variables were colli-
near, we used clinical judgement to select only one
variable for inclusion in the model (e.g., we included
mechanical ventilation and therefore did not include
PaO,/FiO,, or acute respiratory failure). Seven variables
were finally included in the model. The overall fit of our
binary regression model was assessed using the Hosmer
and Lemeshow chi-square test of goodness of fit. P-values
lower than 0.03 (Bonferroni correction for multiple ana-
lyses) were considered statistically significant. A univariate
survival analysis was performed using the Kaplan-Meier
nonparametric method to calculate crude cumulative sur-
vival after MICU admission. The end point was April 1,
2009. Percentages were computed using the total number
of patients in the overall study population or relevant
group as the denominator unless otherwise specified

Results

Population

Between January 1, 1996, and December 31, 2006, there
were 210 admissions of patients with lung cancer in the
two study MICUs. Of these admissions, 134 were
excluded from the study, for the following reasons:
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diagnosis of lung cancer during the MICU stay (n = 45),
lung cancer staging during or after the MICU stay (n =
38); previously diagnosed stage I, II, or IIIA NSCLC
(n = 43); or repeat admission during the study period
(n = 8 admissions in 6 patients).

The remaining 76 patients (69 males) met the inclusion
criteria and constituted the study population. Among
them, 17 were admitted during the first 6 study years and
59 during the last 5 study years. Table 1 reports the main
patient characteristics. Mean age was 63 + 10 years and
mean body mass index (available for 29 patients) was
26 + 4 kg/m®. The diagnosis was NSCLC in 49 patients
(stage IIIB in 20 and stage IV in 29) and SCLC in
29 patients (extensive in 18 and localized in 11); 2 patients
had both NSCLC and SCLC. NSCLC histology was squa-
mous cell carcinoma in 30 patients, adenocarcinoma in
14, and undifferentiated carcinoma in 5. Co-morbidities
were reported in 47 patients including 25 with a mid-
range CCI values and 22 with a high CCI values. Median
CCI was 1.5 (range 0-7). Before MICU admission, 50
patients received specific chemotherapy and/or radio-
therapy for lung cancer (Table 1). The mean time interval
from lung cancer diagnosis to MICU admission was 117
+ 154 days (median: 50 days).

Main reasons for MICU admission

The main reasons for MICU admission are listed in
Table 2. Acute respiratory failure was the most common
organ dysfunction (80%). Admission was also variously
due to an infection (41 patients), acute respiratory fail-
ure unrelated to infection (28 patients), heart failure
(in 7 patients), neurological failure (in 4 patients), and
pulmonary embolism (2 patients).

In 60 patients, MICU admission was directly related to
lung cancer. Reasons for MICU admission in these 60
patients were as follows: (i) complication of cancer man-
agement in 30 patients (adverse events related to lung
cancer treatment such as acute heart failure after che-
motherapy, chemotherapy-induced bone marrow failure,
pneumothorax after central venous catheter insertion,
radiation-induced pneumonitis [n = 25] and adverse
events related to investigations used to monitor the
treatment, such as bleeding during bronchoscopy [n =
5]); (ii) cancer progression in 14 patients; and (iii) lung
cancer-induced events (e.g. pulmonary embolism or
hemoptysis) in 17 patients.

Table 3 reports the main clinical and laboratory
features in the patients at MICU admission.

Patient management in the MICU

Median [range] MICU stay length was 4.0 [1-178] days
(Table 3). During the MICU stay, 57 patients received
mechanical ventilation. Of these, 18 (4/17 in 1996-2001
and 14/59 in 2002-2006) received NIV and 50 received
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Table 1 Baseline characteristics of the overall population
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All patients MICU survivors MICU non survivors P value
n=76 n =40 n =36
Patient characteristics
Age (years), mean £ SD 6295 + 99 6294 + 97 6296 + 103 099
Males, n (%) 69 (90.8) 36 (90) 33 (91.7) 056
Period: before January 1, 2002 17 224) 10 (25) 7 (194) 036
Co-morbidities
Smoking, n (%) 71 (95.9) 39 (97.5) 32 (94.1) 043
CCl, mean + SD 161 + 1.16 0[1-7] 1.69 + 1.54 163+ 1.71 0.87
[range] 0[1-4] 0[1-7]
CCl Low, n (%) 13 (32.5) 14 (35) 0.83
Mid-range, n (%) 14 (35) 11 (27.5)
High, n (%) 13 (32.5) 11 (27.5)
COPD, n (%) 24 (32) 12 (30) 12 (33) 042
Chronic respiratory failure, n (%) 4 (5.3) 3(7.5) 127) 037
Diabetes, n (%) 9 (11.8) 5(125) 4 (11.1) 057
Non pulmonary neoplasm, n (%) 16 (21) 10 (25) 6 (16,6) 0.28
Lung cancer
NSCLC, n (%) 49 (64.5) 28 (70) 21 (583) 021
Squamous cell carcinoma, n (%) 30/49 (61,2) 18/29 (62.1) 12/20 (60) 0.56
Adenocarcinoma, n (%) 14/49 (28.6) 7/29 (24.1) 7/20 (35) 0.30
Undifferentiated carcinoma, n (%) 2(40) 2/29 (6.9) 0 034
SCLG, n (%) 29 (38.2) 14 (35) 15 (41.7) 035
Stage*
NSCLC 1lIB, n (%) 20/49 (40.8) 10/28 (35.7) 10/21 (47.6) 029
NSCLC IV, n (%) 29/49 (59.2) 18/28 (64.3) 11/21 (52.4) 0.29
Localized SCLC, n (%) 11/29 (37.9) 6/14 (42.9) 5/15 (33.3) 044
Disseminated SCLC, n (%) 18/29 (62.1) 8/14 (57.1) 10/15 (66.7) 044
Metastasis, n (%) 45 (59.2) 24 (60) 21 (58.3) 0.53
Lung cancer treatment
Chemotherapy, n (%) 43 (56.5) 19 (47.5) 24 (66.7) 0073
Radiotherapy, n (%) 22 (28.9) 8 (20) 14 (38.9) 0.05
Surgery, n (%) 6 (7.9) 2 (5 4 (11) 0.28

Percentages are relative to the total number of patients (n = 76 patients for the overall population, n = 36 for the MICU non survivors and n = 40 for the MICU
survivors) unless otherwise specified. *Two patients had both NSCLC and SCLC.CCI: Charlson Comorbidity Index; NSCLC: Non small cell lung cancer; SCLC: small
cell lung cancer; MICU: medical intensive care unit. Metastasis means extensive SCLC or stage IV NSCLC.

invasive ventilation (after failed NIV in 11 patients). The
mean duration of invasive ventilation was 9.9 + 14 days
[1-65]. Vasoactive agents were required in 25 patients.
Seven patients underwent hemodialysis and 57 received
antibiotics. Specific lung cancer treatment was given in
34 cases and consisted of chemotherapy (n = 4), corticos-
teroid therapy for superior vena cava syndrome (n = 7),
growth factor therapy for chemotherapy-induced neutro-
penia (n = 7), red blood cell or platelet transfusions for
chemotherapy-related anemia or thrombocytoaenia (n =
19) and bronchial artery embolization (n = 2).

Outcomes
Of the 76 patients, 36 died in the MICU (47.4%) and 13
died after MICU discharge but before hospital discharge

(49/76, 64.5%). In the 27 patients who returned home,
the median [95%CI] survival time after MICU discharge
was 157 [0-701] days, with 15 patients alive on day 60
and 10 on day 120 (Figure 1). Two patients were long-
term survivors (still alive at last follow-up after 54 and
107 months, respectively). Four patients underwent lung
cancer treatment after MICU discharge.

Factors predicting for MICU mortality

We found no period effect (mortality 41.2% in1996-2001
vs. 49.2% in 2002-2006, p = 0.38) or centre effect (p =
0.15). In the univariate analysis (Tables 1, 2 and 3), age,
gender and co-morbidities did not influence MICU
mortality. A history of radiotherapy was associated with
a significantly higher mortality rate (p = 0.05). Patients
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Table 2 Reasons for admission to the medical intensive care units in the overall population, nonsurvivors, and
survivors

All patients MICU survivors MICU nonsurvivors P value
n=76 n =40 n =36
Causes of reasons for admissions
Not related to lung cancer 16 (21.1) 8 (20 8(222) 0.51
Related to lung cancer 60 (78.9) 32 (80) 28 (77.8) 051
Complication of cancer management, n (%) 30 (39.5) 20 (50) 10 (27.8) 0.04
Cancer progression, n (%) 14 (184) 7 (17.5) 7 (194) 0.53
Lung cancer-induced events, n (%) 17 (224) 6 (15) 11 (30.6) 0.089
Reasons for admission
Infection, n (%) 41 (53.9) 15 (37.5) 26 (72.2) 0.002
Respiratory infection, n (%) 31 (40.8) 10 (25) 21 (58.3) 0.003
Sepsis with aplasia, n (%) 12 (15.8) 6 (15) 6 (16.7) 0.54
Heart failure, n (%) 7 (9.2) 3 (7.5) 4(11.1) 0.44
Noninfectious pulmonary disorders, n (%) 28 (36.8) 18 (45) 10 (27.8) 0.09
Neurological failure, n (%) 4 (5.3) 3 (7.5) 1(2.8) 035
Pulmonary embolism, n (%) 2 (2.6) 1(2.5) 1(2.8) 0.72

MICU: Medical Intensive Care Unit.
Percentages are relative to the total number of patients (n = 76 for the overall population, n = 36 for the MICU nonsurvivors, and n = 40 for the MICU survivors)
unless otherwise specified.

Table 3 Clinical and laboratory characteristics at admission to the medical intensive care units in the overall
population, nonsurvivors and survivors

All patients MICU survivors MICU nonsurvivors P value
n=76 n =40 n =36
SAPS I 43 + 165 40 £ 13 46 + 19 0.14
Apache I 22+77 21 £ 68 235 £85 0.11
Blood cell count (/mm?) 11616 + 8688 12899 + 9250 10226 + 7931 0.18
Hemoglobin (g/dL) 107 £ 2.2 105+ 23 109 + 2.2 04
Platelet count (x1000/mm?) 240 + 236 304 + 294 173 + 126 0.016
Platelet count < 100 000/mm?3, n (%) 19 (25.7) 4 (10.5) 15 (41.7) 0.002
Calcium (mmol/L), 21 £01 211 £0.19 208 = 0.24 0.54
Albumin (g/L) 25 £ 64 27 £6 23+£6 0.14
Albumin < 25 g/L, n (%) 16 (51.6) 4 (308 12 (66.7) 0.05
Pa0,/FiO, 177 + 102 201 + 104 149 + 93 0.05
Number of organ failures 2+12 1.7 +£1 23+13 0.036
Acute respiratory failure, n (%) 66 (86.8) 30 (75) 36 (100) 0.001
Mechanical ventilation, n (%) 56 (73.7) 23 (57.5) 33 (91.7) 0.001
NIV, n (%) 17 (22.4) 6 (15) 11 (30.6) 0.089
Invasive ventilation, n (%) 50 (65.8) 19 (47.5) 31 (86.1) <0.0001
Time on mechanical ventilation (days) 98 + 14 12+ 17 85+ 124 041
Need for vasoactive agents, n (%) 25 (32.9) 5(12.5) 20 (55.6) <0.0001
Acute renal failure, n (%) 26 (34.6) 11 (27.5) 15 (41.7) 0.14
hemodialysis, n (%) 7 (9.2) 2 (5 5(13.9) 017
Neurological failure, n (%) 16 (21.1) 8 (20) 8 (22.2) 052
Chemotherapy in the ICU, n (%) 4 (5.5) 127) 3 (8.3) 0.29
Corticosteroids in the ICU, n (%) 7 (9.3) 5(12.5) 2 (5.7) 0.27

MICU: Medical Intensive Care Unit; SAPS Il Simplified Acute Physiology Score; Apache Il Acute Physiology and Chronic Health Evaluation; NIV: Non invasive
ventilation.

Percentages are relative to the total number of patients (n = 76 for the overall population, n = 36 for the MICU nonsurvivors, and n = 40 for the MICU survivors)
unless otherwise specified. Quantitative data are expressed as mean + standard deviation.
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Figure 1 Cumulative survival of the 27 patients who went back
home after the stay in the medical intensive unit. MCIU =
medical intensive care unit. Follow-up is counted from MICU
discharge.

with SCLC and those with advanced NSCLC did not dif-
fer in terms of the mortality rate. Patients admitted to
the MICU for complications of cancer management had
a lower mortality rate than patients admitted for other
reasons (33.3% vs. 56.5% respectively, p = 0.04). Infec-
tion was associated with higher mortality (72.2% vs
37.5% in non-infected patients, p = 0.002). The SAPS II
and the APACHE II severity scores did not significantly
predict MICU mortality. Laboratory findings that signifi-
cantly predicted mortality by univariate analysis were
albumin level, thrombocytopenia, and PaO,/FiO,. A
need for mechanical ventilation or vasoactive agents was
associated with higher mortality rates (59% vs 15%, p <
0.0001) and 80% vs 31% p < 0.0001), respectively). Of
the four patients who received chemotherapy in the
MICU, three died during their stay.

The multivariate analysis identified three factors inde-
pendently associated with higher MICU mortality: the
use of vasoactive agents (odds ratio [OR] 6.81, 95%confi-
dence interval [95%CI] 1.77-26.26, p = 0.005), require-
ment for mechanical ventilation (OR 6.61 95% CI [1.44-
30.5], p = 0.015) and platelet count below 100,000/mm?
(OR 5.13, 95%CI [1.17-22.5]; p = 0.030). In contrast,
admission for a complication of cancer management
was associated with lower mortality (OR 0.206, 95% CI
[0.058-0.738], p = 0.015).

Discussion
A large proportion of cancer patients experience acute
life-threatening episodes related to their malignancy,
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treatment or co-morbidities. Until recently, MICU
admission of patients with advanced cancer was contro-
versial and generally discouraged [21]. However, over
the last decade, several studies found increased survival
rates in this population [2,7,8,14,22]. Advances in both
oncology and intensive care may have contributed
improved survival rates, along with better selection of
the patients most likely to benefit from MICU admis-
sion [23].

Our study has several limitations. We used a retro-
spective design and were therefore unable to determine
the criteria used to select patients for MICU admission.
Consequently, we cannot assess the selection bias
induced by MICU triage process. In all likelihood, some
patients with advanced lung cancer and life-threatening
events were deemed too sick to benefit from MICU
admission. Indeed, many of our patients had a WHO
performance status of 2 or less. Second, the two study
MICUs may have differed regarding their patient selec-
tion criteria. Third, patients were included over an
11-year period, during which the management of lung
cancer improved. However, we found no evidence of a
significant period effect. Finally, our small sample size
(n = 76) produced limited statistical power. Indeed, to
have a homogeneous population, we should have
excluded 134 patients. Unfortunately, we have no data
in term of outcome after MICU stay about these 134
patients.

To the best of our knowledge, data on patients with
advanced lung cancer admitted to the MICU are scant.
Most of the previous studies were done in highly het-
erogeneous populations [4,13,14]. Our study is the first
to focus exclusively on MICU admission of patients
with advanced lung cancer and to classify reasons for
MICU admission according to their link with lung
cancer.

In our highly selected population, we found an MICU
mortality rate of 47.4% and an in-hospital mortality rate
of 64.5%. These results are in accordance with the data
recently reported by Reichner et al. (43% MICU mortal-
ity and 60% hospital mortality) [24], Soares et al. (44%
MICU mortality and 60% hospital mortality) [4], and
Rocques et al [7]. However, our patients had more
advanced disease than those in the earlier studies, sug-
gesting that, MICU and hospital mortality rates may
have improved as it is noticed the other recent studies
(See additional file 1). The number of patients with
advanced lung cancer admitted to the study MICUs
increased over the study period, from 17 during the first
6 years to 59 during the last 5 years. The absence of a
significant period effect may be related to the small
sample size.

Mortality rates in lung cancer patients admitted to the
MICU have decreased over time. In early studies,
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mortality ranged from 75% to 91% [5,13,25]. Although
Adam et al. [2] recently reported an MICU mortality
rate of only 22%, only 49% of their patients required
mechanical ventilation (versus 75% in our study), and
mortality was highest in the mechanically ventilated
patients. Moreover, the study by Adam et al included
patients with all stages of lung cancer.

In our study, MICU mortality was not significantly
influenced by age, gender or co-morbidities). A history
of thoracic radiotherapy was associated with a signifi-
cantly higher mortality, suggesting a link between radia-
tion-induced pneumonitis and acute respiratory failure.
In contrast to a report by Reichner et al [24] that stage
IV NSCLC was independently associated with higher
mortality, we found no significant influence on MICU
mortality of the lung cancer characteristics (e.g., NSCLC
vs. SCLC, NSCLC histology, and type of metastasis).
Neither did we find any significant difference in mortal-
ity between patients who had recently started cancer
treatment and patients treated for longer periods.

In line with the previous studies, we found that short-
term mortality was mainly related to the severity of
organ dysfunction and not to the characteristics of the
malignancy [2,4,5,12,13,24]. In our univariate analysis,
the main predictors of mortality were the number of
organ failures, need for vasoactive agents, and need for
invasive mechanical ventilation. Admission for an infec-
tion was also associated with higher mortality. This find-
ing may reflect patient selection, as patients with
treatment-limitation decisions were not admitted to the
MICUs as such EOL care measures are implemented
only on the wards in our institutions, and as all patients
who were admitted at night and who had treatment-lim-
itation decisions taken the next day were excluded.

As reported elsewhere, the SAPS II and APACHE II
score did not significantly predict MICU mortality in
our patients with advanced lung cancer: similar results
have been reported for the SAPS III and APACHE III
score [2,7,26]. These scores underestimate mortality and
do not reliably predict MICU mortality in patients with
malignancies. Interestingly, several laboratory character-
istics were associated with higher mortality in our study.
In the multivariate analysis, thrombocytopenia was sig-
nificantly associated with higher mortality.. We have no
explanation to this finding. The medical charts did not
contain enough information to determine the causes of
thrombocytopenia in our patients. Moreau et al. also
reported that thrombocytopenia had prognostic signifi-
cance in a large cohort of MICU patients [27], and the
platelet count is included in the SOFA score. Moreover,
thrombocytopenia is considered a marker of cancer-
related coagulation abnormalities [28,29]. We believe
that the platelet count should be included in new
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scoring systems, as classic severity scores are notoriously
unreliable.

The other two variables available at admission and
independently associated with MICU mortality by multi-
variate logistic regression were a need for vasoactive
agents and a need for mechanical ventilation. Admission
for complications of cancer management was indepen-
dently associated with lower MICU mortality. One pos-
sible explanation is that these complications are acute
events that often respond promptly to treatment. An
example is acute heart failure during chemotherapy.

In addition to data on mortality, we need information
on outcomes in survivors after MICU and hospital dis-
charge. Postdischarge survival is strongly dependent on
the malignancy and its treatment. At MICU discharge, a
recovery period of several weeks is often needed before
chemotherapy can be given. In our study, median survi-
val in the 27 patients who returned home was 157 days,
with only 15 patients alive on day 60 and 10 on day
120. However, 2 patients achieved long-term survivals.
We did not assess postdischarge quality of life, which
was probably severely impaired. Of 10 patients who
were potentially eligible for further cancer chemother-
apy, 6 had WHO performance status scores greater than
2; thus, only 4 patients received further chemotherapy.
These data emphasize the need for appropriate patient
selection to MICU admission and, consequently, they
have ethical implications. Ideally, outcome evaluations
in future studies should include parameters other than
mortality, such as quality of life and eligibility for cancer
treatment after the MICU stay.

Conclusions

In conclusion, we found that, the only factor predicting
lower mortality was admission for complications of lung
cancer treatment. MICU mortality was not influenced
by the type of cancer (SCLC or NSCLC) but increased
with the severity of the organ failures. Of 27 hospital
survivors, only 4 received further specific treatment for
lung cancer. Our findings suggest that patients with
advanced lung cancer and non-infectious iatrogenic
complications may benefit from MCIU admission.
Further studies of patients selected to MICU admission
are needed to assess long-term mortality, quality of life,
ability to continue chemotherapy and socio-economic
cost.

Authors Information
The work has been presented in part at the annual con-
gress of the European Respiratory Society (ERS) held in
October 2008, Berlin, Germany.

CA, NT, PC and V] work in ICUs; ST, EB and GZ
provide care of lung cancer patients.



Andréjak et al. BMC Cancer 2011, 11:159
http://www.biomedcentral.com/1471-2407/11/159

Additional material

Additional file 1: Table S1 shows mortality rates in previous studies
of patients with advanced lung cancer admitted to the medical
intensive care unit. * Predictors of ICU outcome; ** Predictors of
hospital outcome; *** This study included several times the same
patients, and focused on weaning of mechanical ventilation; # univariate
analysis; ## multivariate analysis; PS = Performans status; SOFA =
Sequential Organ Failure Assessment; APACHE: Acute Physiology And
Chronic Health Evaluation; NR: not reported; MV.: Mechanical ventilation.

Abbreviations

APACHE II: Acute Physiology and Chronic Health Evaluation; CCl: Charlson
Co-morbidity Index; Cl 95%: Confidence Interval 95%; MICU: Medical
Intensive Care Unit; NIV: Non-Invasive Ventilation; NSCLC: Non-Small Cell
Lung Cancer; OR: Odds Ratio; SAPS II: Simplified Acute Physiology Score;
SCLC: Small Cell Lung Cancer; WHO performance status: World Health
Organization performance status.

Acknowledgements
To Dr David Misepelaere and to Dr Abir Houmani who conducted a
preliminary study in Amiens.

Author details

'Service de Pneumologie et Réanimation. Centre Hospitalier Universitaire.
Amiens, France. “Service de Réanimation Médicale. Centre Hospitalier
Universitaire Cote de Nacre. Caen, France. ’INSERM, ERI27, Caen, F-14000
France; University of Caen, Caen, France. “Service de Pneumologie. Centre
Hospitalier Universitaire Cote de Nacre. Caen, France.

Authors’ contributions

CA contributed substantially to the conception and design of the study, to
the collection, and to the analysis. She contributed too to the interpretation
of the data; and drafted the manuscript. CA gave final approval of the
version to be submitted for publication. NT contributed substantially to the
collection, analysis, and interpretation of the data; and drafted the
manuscript. NT gave final approval of the version to be submitted for
publication. ST contributed substantially to the collection, analysis, and
interpretation of the data; and drafted the manuscript. ST gave final
approval of the version to be submitted for publication. EB contributed
substantially to the conception and design, carefully revised the manuscript
and gave final approval of the version to be submitted for publication. GZ
contributed substantially to the conception and design, carefully revised the
manuscript and gave final approval of the version to be submitted for
publication. PC contributed substantially to the conception and design,
carefully revised the manuscript and gave final approval of the version to be
submitted for publication. VJ contributed substantially to the conception
and design, carefully revised the manuscript and gave final approval of the
version to be submitted for publication.

Competing interests
The authors declare that they have no competing interests.

Received: 20 September 2010 Accepted: 2 May 2011
Published: 2 May 2011

References

1. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ: Cancer statistics. CA
Cancer J Clin 2009, 59:225-49.

2. Adam AK, et Soubani AO: Outcome and prognostic factors of lung cancer
patients admitted to the medical intensive care unit. £ur Respir J 2008,
31:47-53.

3. Groeger JS, White P, Nierman DM, Glassman J, Shi W, Horak D, Price K:
Outcome for cancer patients requiring mechanical ventilation. J Clin
Oncol 1999, 17(3):991-997.

4. Soares M, Salluh JI, Torres VB, Leal JV, Spector N: Short- and long-term
outcomes of critically ill patients with cancer and prolonged ICU length
of stay. Chest 2008, 134(3):520-526.

20.

21,

22.

23.

24.

25.

26.

Page 8 of 9

Lin YC, Tsai YH, Huang CC, Hsu KH, Wang SW, Tsao TC, Lin MC: Outcome
of lung cancer patients with acute respiratory failure requiring
mechanical ventilation. Respir Med 2004, 98(1):43-51.

Sculier JP, Berghmans T, Meert AP: Indications and results of intensive
care in patients with lung cancer. Rev Mal Respir 2007, 24(8 Pt
2):65114-119.

Rocques S, Parrot A, Lavolle A, Ancel PY, Gounant V, Djibre M, Fartoukh M:
Six-month prognosis of patients with lung cancer admitted to the
intensive care unit. Intensive Care Med 2009, 35:2044-2050.

Azoulay E, Alberti C, Bornstain C, Leleu G, Moreau D, Recher C, Chevret S,
Le Gall JR, Brochard L, Schlemmer B: Improved survival in cancer patients
requiring mechanical ventilatory support: impact of noninvasive
mechanical ventilatory support. Crit Care Med 2001, 29(3):519-525.
Azoulay E, Thiery G, Chevret S, Moreau D, Darmon M, Bergeron A, Yang F,
Meignin V, Ciroldi M, Le Gall JR, Tazi A, Schlemmer B: The prognosis of
acute respiratory failure in critically ill cancer patients. Medicine
(Baltimore) 2004, 83(6):360-370.

Jennens RR, Rosenthal MA, Mitchell P, Presneill JJ: Outcome of patients
admitted to the intensive care unit with newly diagnosed small cell
lung cancer. Lung Cancer 2002, 38(3):291-296.

Groeger JS, Glassman J, Nierman DM, Wallace SK, price K, Horak D,
Landsberg D: Probability of mortality of critically ill cancer patients at 72
h of intensive care unit (ICU) management. Support Care Cancer 2003,
11(11):686-695.

Azoulay E, Moreau D, Alberti C, Leleu G, Adrie C, Barboteu M, Cottu P,
Levy V, Le Gall JR, Schlemmer B: Predictors of short-term mortality in
critically ill patients with solid malignancies. Intensive Care Med 2000,
26(12):1817-1823.

Boussat S, El'rini T, Dubiez A, Depierre A, Barale F, Capellier G: Predictive
factors of death in primary lung cancer patients on admission to the
intensive care unit. Intensive Care Med 2000, 26(12):1811-1816.

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):1957-1961.

Sharma G, Freeman J, Zhang D, Goodwin JS: Trends in end-of-life ICU
use among older adults with advanced lung cancer. Chest 2008,
133(1):72-78.

Mountain CF: Revisions in the International System for Staging Lung
Cancer. Chest 1997, 111:1710-7.

Le Gall JR, Lemeshow S, Saulnier F: A new Simplified Acute Physiology
Score (SAPS II) based on a European/North American multicenter study.
JAMA 1993, 270:2957-63.

Knaus WA, Draper EA, Wagner DP, Zimmerman JE: Apache II: a severity of
disease classification system. Crit Care Med 1985, 13:818-829.

Charlson ME, Pompei P, Ales KL, MacKenzie CR: A new method of
classifying prognostic comorbidity in longitudinal studies: development
and validation. J Chron Dis 1987, 40:373-383.

Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AM, Knaus WA, Schein RM,
Sibbald WJ: Definitions for sepsis and organ failure and guidelines for
the use of innovative therapies in sepsis: the ACCP/SCCM Consensus
Conference Committee; American College of Chest Physicians/Society of
Critical Care Medicine. Chest 1992, 101:1644-1655.

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

Larche J, Azoulay E, Fieux F, Mesnard L, Moreau D, Thiery G, Darmon M, Le
Gall JR, Schlemmer B: Improved survival of critically ill cancer patients
with septic shock. Intensive Care Med 2003, 29(10):1688-1695.

Thiery G, Azoulay E, Darmon M, Ciroldi M, De Miranda S, Levy V, Fieux F,
Moreau D, Le Gall JR, Schlemmer B: Outcome of cancer patients
considered for intensive care unit admission: a hospital-wide
prospective study. J Clin Oncol 2005, 23(19):4406-4413.

Reichner CA, Thompson JA, O'Brien S, Kuru T, Anderson ED: Outcome and
code status of lung cancer patients admitted to the medical ICU. Chest
2006, 130(3):719-723.

Ewer MS, Ali MK, Atta MS, Morice RC, Balakrishnan PV: Outcome of lung
cancer patients requiring mechanical ventilation for pulmonary failure.
Jama 1986, 256(24):3364-3366.

Soares M, Darmon M, Salluh JI, Ferreira CG, Thiery G, Schlemmer B,
Spector N, Azoulay E: Prognosis of lung cancer patients with life-
threatening complications. Chest 2007, 131(3):840-846.


http://www.biomedcentral.com/content/supplementary/1471-2407-11-159-S1.DOC
http://www.ncbi.nlm.nih.gov/pubmed/19474385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17715168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17715168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10071294?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18641110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18641110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18641110?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14959813?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14959813?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14959813?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18235403?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18235403?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19768453?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19768453?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11373414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11373414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11373414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12445751?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12445751?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12445751?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12905057?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12905057?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11271090?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11271090?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11271089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11271089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11271089?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10588613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10588613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17989164?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17989164?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9187198?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9187198?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8254858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8254858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3928249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3928249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3558716?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3558716?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3558716?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1303622?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1303622?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1303622?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1303622?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16308682?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16308682?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/13680115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/13680115?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15994150?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15994150?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15994150?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16963668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16963668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3783887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3783887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17356101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17356101?dopt=Abstract

Andréjak et al. BMC Cancer 2011, 11:159
http://www.biomedcentral.com/1471-2407/11/159

27. Moreau D, Timsit JF, Vesin A, Garrouste-Orgeas M, de Lassence A, Zahar JR,
Adrie C, Vincent F, Cohen Y, Schlemmer B, Azoulay E: Platelet count
decline: an early prognostic marker in critically ill patients with
prolonged ICU stays. Chest 2007, 131(6):1735-1741.

28. Salluh JI, Soares M, De Meis E: Antiphospholipid Antibodies and Multiple
Organ Failure in Critically Ill Cancer Patients. Clinics 2009, 64:79-82.

29. de Meis E, Pinheiro VR, Zamboni MM, et al: Clotting, immune system, and
venous thrombosis in lung adenocarcinoma patients: a prospective
study. Cancer Invest 2009, 27:989-97.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2407/11/159/prepub

doi:10.1186/1471-2407-11-159

Cite this article as: Andréjak et al: Admission of advanced lung cancer
patients to intensive care unit: A retrospective study of 76 patients.
BMC Cancer 2011 11:159.

Page 9 of 9

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolMed Central



http://www.ncbi.nlm.nih.gov/pubmed/17475637?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17475637?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17475637?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19219311?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19219311?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19909014?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19909014?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19909014?dopt=Abstract
http://www.biomedcentral.com/1471-2407/11/159/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Reasons for ICU admission
	Organ failures at MICU admission
	MICU management
	Outcome
	Statistical analysis

	Results
	Population
	Main reasons for MICU admission
	Patient management in the MICU
	Outcomes
	Factors predicting for MICU mortality

	Discussion
	Conclusions
	Authors Information
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

