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Characteristics and predictors of 
mortality of patients with hematologic 
malignancies requiring invasive 
mechanical ventilation
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Abstract:
RATIONALE: Acute respiratory failure  (ARF) may complicate the course of hematologic 
malignancies  (HMs). Our objective was to study the characteristics, outcomes and predictors of 
mortality of patients with HMs who required intubation for ARF.
METHODS: This retrospective cohort study evaluated all patients with HMs who were admitted to 
the Intensive Care Unit (ICU) of King Abdul‑Aziz Medical City‑Riyadh between 2008 and 2013 and 
required invasive mechanical ventilation. We noted their baseline characteristics, treatments and 
different outcomes. Multivariable logistic regression analysis was performed to evaluate predictors 
of hospital mortality.
RESULTS: During the 6‑year period, 190 patients with HMs were admitted to the ICU and 122 (64.2%) 
required intubation for ARF. These patients had mean age of 57.2 ± 19.3 years and Acute Physiology 
and Chronic Health Evaluation II score of 28.0 ±  7.8 and were predominantly males  (63.4%). 
Lymphoma (44.3%) and acute leukemia (38.5%) were the most common hematologic malignancy. 
Noninvasive ventilation (NIV) was tried in 22 patients (18.0%) but failed. The code status was changed 
to “Do‑Not‑Resuscitate” for 39 patients (32.0%) during ICU stay. Hospital mortality was 70.5% and 
most deaths (81.4%) occurred in the ICU. The mortality of patients with “Do‑Not‑Resuscitate” status 
was 97.4%. On multivariable logistic regression analysis, male gender (odds ratio (OR), 6.74; 95% 
confidence interval (CI), 2.24–20.30), septic shock (OR, 6.61; 95% CI, 1.93–22.66) were independent 
mortality predictors. Remission status, non‑NIV failure and chemotherapy during ICU stay were not 
associated with mortality.
CONCLUSIONS: Patients with HMs requiring intubation had high mortality (70.5%). Male gender 
and presence of septic shock were independent predictors of mortality.
Keywords:
Hematologic malignancy, Intensive Care Unit, leukaemia, lymphoma, mechanical ventilation, multiple 
myeloma, respiratory failure

Hematologic malignancies  (HMs) are 
neoplastic diseases arising from the 

hematopoietic system involving either 
myeloid or lymphoid series. They are 
usually treated with intensive chemotherapy 
and sometimes require radiotherapy and/or 
hematopoietic stem cell transplantation. The 
prognosis of HMs has improved over time, 

which is mostly related to improvement 
in supportive care and the institution of 
targeted therapy.[1,2] Nevertheless, many 
complications can occur during the illness 
course as a result of organ involvement 
by the disease itself, disease‑related or 
treatment‑induced immunosuppression 
or other treatment side effects. One of 
these complications is acute respiratory 
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failure (ARF), which can be due to different conditions, 
such as pulmonary and extra‑pulmonary infections, 
pulmonary edema, alveolar hemorrhage, leukemic 
or lymphomatous pulmonary involvement and drug 
and transfusion reactions.[3,4] ARF management may 
include mechanical ventilation, either via noninvasive 
ventilation (NIV), or invasive mechanical ventilation.

The studies that evaluated ARF in HM patients varied in 
methodology and showed changing outcomes over time. 
In one of the earliest studies in the United States, Peters 
et al. retrospectively reviewed 119 critically ill patients 
with HMs who required mechanical ventilation between 
1976 and 1985 and found that the most common ARF 
causes were pulmonary infiltrates and hypoxemia (63.0%) 
and prolonged postoperative ventilation (16.0%).[5] The 
mortality rate was very high  (82%).[5] In a secondary 
analysis of Intensive Care National Audit and Research 
Centre Case Mix Programme Database which included 
7689 admissions to 178 Intensive Care Units (ICUs) in the 
United Kingdom (1995–2007), the mortality of ventilated 
patients was 70.2% compared with 45.3% for those who 
did not require mechanical ventilation (P < 0.0001).[6] In a 
prospective, cohort study of patients with HMs admitted 
to multiple ICUs in France and Belgium  (2010–2011), 
ARF was the most common reason  (62.5%) for ICU 
admission with mechanical ventilation associated with 
60.5% mortality.[7] Studies on this topic from Saudi Arabia 
are scarce. Bahammam et al. conducted a cohort study 
over  9‑year period  (1993–2004), assessed 44  patients 
with HMs admitted to the ICU with life threatening 
complications, one of which was RF  (31% of ICU 
admissions), and found an overall hospital mortality 
of 72.7%.[8]

As the prognosis of HM patients admitted to the ICU 
with ARF is commonly poor, identifying the factors 
affecting their outcomes may be important to improve 
medical care. Additionally, the data from Saudi Arabia 
about the characteristics and outcomes of HM patients 
with ARF are limited. Hence, this study determined the 
characteristics of patients with HMs who developed ARF 
at a tertiary‑care hospital in Riyadh and evaluated their 
outcomes and the predictors of mortality.

Methods

Patients and setting
This was a retrospective cohort study of patients with 
different types of HMs admitted to the ICU with ARF. 
It was conducted at the Adult ICU of King Abdul‑Aziz 
Medical City‑Riyadh. The hospital was a 900‑bed 
tertiary‑care hospital which was accredited by the Joint 
Commission International. The Hematology Oncology 
Department was a referral center for patients with 
leukemia, lymphoma and other HMs. Hematopoietic 

stem cell transplant program started in January 
2010, with 70–80 transplants being done annually 
between autologous and allogeneic cases. The ICU 
was a medical‑surgical closed unit, which admitted 
approximately 900  patients with various diagnoses 
per year.[9] It was covered by on‑site board‑certified 
intensivists 24 h/day, 7 days/week.[9]

This study included all adolescent and adult patients 
(≥14‑year old) with HMs admitted to the ICU between 
January 1, 2008 and December 31, 2013 and had ARF, 
defined as the need for invasive mechanical ventilation. 
We excluded patients who required mechanical 
ventilation for postsurgical procedure care.

Data collection
The HM patients were identified from the ICU database 
in which diagnoses were coded. Collected data included 
demographic information, HM type, diagnosis date and 
remission status, presence of chronic health illnesses 
as per the Acute Physiology and Chronic Health 
Evaluation (APACHE) II definitions, source of admission 
to ICU, the main reason for ICU admission, presence of 
sepsis on admission, presence of febrile neutropenia, 
admission APACHE II score,[10] admission Glasgow 
Coma Scale score, and baseline levels of the partial 
pressure of oxygen to the fraction of inspired oxygen 
ratio  (PaO2:FiO2), platelet count, creatinine, lactate, 
bilirubin and International Normalized Ratio (INR).

We also noted the following ICU management aspects: 
Use of vasopressors within the first 24  h after ICU 
admission, use of noninvasive mechanical ventilation, 
renal replacement therapy and tracheostomy during 
ICU stay. We also described the change in code status 
during ICU stay. Our hospital had a policy in which 
a Do‑Not‑Resuscitate order can be written if three 
qualified physicians agreed that a patient would not 
benefit from cardiopulmonary resuscitation. Patients’ 
preferences were taken into consideration. The “no 
resuscitation” decision was not based on predefined 
criteria, nevertheless, the commonest reason was the 
presence of a terminal illness. This medical decision 
would be explained to the patient or next of kin before its 
implementation. Limitation of life‑sustaining measures 
may follow a Do‑Not‑Resuscitate order, but care 
withdrawal was generally not practiced. Additionally, at 
the time of study, advanced directives were not practiced 
in Saudi Arabia. We also noted the following outcomes: 
Hospital mortality, ICU mortality, length of stay in the 
ICU and hospital and duration of mechanical ventilation.

Statistical analysis
The data were analyzed using SPSS version 15.0 (SPSS 
Inc., Chicago, IL, USA). We presented information for 
all eligible patients, hospital survivors and nonsurvivors. 
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To describe categorical variables, frequencies and 
percentages were presented. For continuous variables, 
means and standard deviations were presented. The 
association between categorical variables and hospital 
mortality was evaluated by the Chi‑square or Fisher’s 
exact test. The Student’s t‑test method was used to 
assess the association between continuous variables and 
hospital mortality.

Multivariable logistic regression analysis was performed 
to determine the predictors of hospital mortality. 
Independent variables that were entered in the model 
were clinically significant variables and those that were 
different between survivors and nonsurvivors (P < 0.1). 
These variables were gender, remission status, APACHE 
II score, presence of septic shock, use of NIV before 
intubation, admission PaO2:FiO2 ratio, INR and lactate 
level. There was no collinearity between the continuous 
independent variables. The analysis results were 
presented as an odds ratio  (OR) with 95% confidence 
interval  (CI). With 5% α error, the study sample 
size (n = 122) had 80% power to detect an effect size (OR) 
on hospital mortality of approximately 3.4. P < 0.05 were 
considered significant.

Results

Characteristics of patients
In the 6‑year period (2008–2013), 190 patients with HMs 
were admitted to the ICU and 122  (64.2%) required 
intubation for ARF. These patients had a mean age of 
57.2  ±  19.3  years and APACHE II score of 28.0  ±  7.8 
and were predominantly males  (63.4%). Before ICU 
admission, the majority of patients were already 
hospitalized in the ward (n = 82, 66.7%). They stayed 
in the ward before ICU admission for an average of 
15.2 ± 19.0 days. Additional patient characteristics are 
shown in Table 1.

Table  1 also summarizes the types of HMs in all 
patients, survivors and nonsurvivors. Lymphoma 
(n = 54; 44.3%) was the most common HM, followed by 
acute leukemia (n = 48; 38.5%). There was no difference 
in the HM types between survivors and nonsurvivors. 
Only four patients  (3.3%) in the study had allogeneic 
stem cell transplant, one with relapsed lymphoma. None 
of these patients had graft versus host disease. Febrile 
neutropenia was present in 31 patients (25.4%) at hospital 
admission and in 28 patients (23.0%) at ICU admission. 
Septic shock was present in most patients  (63.1%) on 
ICU admission.

The most common reason (70.5%) for ICU admission was a 
respiratory illness, which included community‑acquired 
pneumonia, hospital‑acquired pneumonia and 
transfusion‑related acute lung injury [Table 1]. For the 

forty patients with community‑acquired pneumonia, 
at least one pathogen was recovered from respiratory 
secretions in 11: 4 Pseudomonas aeruginosa, 3 Klebsiella 
pneumoniae  (2 with extended spectrum β‑lactamase), 
2 methicillin‑sensitive Staphylococcus aureus, 2 multidrug 
resistant Acinetobacter baumannii and 1 Escherichia coli 
with extended spectrum β‑lactamase. Additionally, 
bacteremia occurred in three patients. For the 13 patients 
with hospital‑acquired pneumonia, multidrug resistant 
A. baumannii and K. pneumoniae were cultured from two 
patients.

Management in the Intensive Care Unit
All patients in this study were intubated and 
mechanically ventilated. Table 2 describes certain aspects 
of ICU management. NIV was tried before intubation 
in 22 patients (18.0%) but failed. The characteristics of 
patients who received NIV, including age, HM type, 
reason for ICU admission, presence of septic shock, 
were similar to those who were intubated without NIV 
trial. The Glasgow Coma Scale was 12.2 ± 3.9 for the 
NIV patients compared with 10.2 ± 4.4 (P = 0.06) for the 
other patients. Most patients (96.6%) had central venous 
catheter and required vasopressors (77.0%). New renal 
replacement therapy was provided to 18 patients (14.8%) 
for acute kidney injury. Nineteen (15.4%) patients had 
chemotherapy during their ICU stay.

The code status was changed to “Do‑Not‑Resuscitate” 
for 39 patients (32.0%) during ICU stay. These patients 
had a mean age of 60.2 ± 16.7 years and APACHE II 
score 29.4  ±  7.9, which were not different from those 
who continued to be full code. “Do‑Not‑Resuscitate” 
status was instituted for 37.2% of male patients and 
22.7% of female patients (P = 0.10). Patients who were in 
remission were less likely to have “Do‑Not‑Resuscitate” 
status (13.6% versus 36.8% for those not in remission; 
P = 0.04).

Outcomes
Table 3 describes the outcomes of the study patients. 
In the ICU, tracheostomy was performed for 
17  patients  (13.8%). Five patients  (4.1%) had cardiac 
arrest in the ICU and had cardiopulmonary resuscitation. 
Ten patients  (8.2%) had gastrointestinal bleeding. 
Do‑Not‑Resuscitate orders were associated with shorter 
stay in the hospital (27.4  18.7 versus 50.6  59.9  days, 
P = 0.002) but bot in the ICU.

The hospital mortality was 70.5% and most deaths (81.4%) 
occurred in the ICU. Figure  1 shows the hospital 
mortality of patients according to the HM type. 
The hospital mortality was 70.4% for patients with 
lymphoma and 64.6% for those who had acute 
leukemia (P = 0.68). The mortality was 67.5% for patients 
with community‑acquired pneumonia and 84.6% for 
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Table  1: Characteristics of patients with hematologic malignancies requiring invasive mechanical ventilation
All patients 

(n=122)
Survived 

(n=36)
Died 

(n=86)
P

Age (year), mean±SD 57.2±18.6 57.1±21.4 57.3±18.7 0.96
Male gender, n (%) 78 (63.9) 15 (41.7) 63 (73.3) 0.001
Body mass index (kg/m2), mean±SD 27.4±6.5 26.8±6.8 27.6±6.4 0.53
Type of hematological malignancy

Acute leukemia, n (%) 48 (38.5) 17 (44.7) 31 (37.25)
Acute lymphoblastic leukemia 17 (13.9) 6 (16.7) 11 (12.8) 0.34
Acute myeloid leukemia 30 (24.6) 9 (25.0) 21 (24.4)

Chronic leukemia, n (%) 5 (4.1) 2 (5.6) 3 (3.5)
Chronic lymphoblastic leukemia 2 (1.6) 1 (2.8) 1 (1.2) 0.63
Chronic myeloid leukemia 3 (2.5) 1 (2.8) 2 (2.3)

Lymphoma, n (%) 54 (43.9) 16 (42.5) 38 (44.6)
Hodgkin lymphoma 11 (9.0) 3 (8.3) 8 (9.3) 0.97
Non‑Hodgkin lymphoma 43 (35.2) 13 (34.2) 30 (35.3)

Multiple myeloma, n (%) 11 (9.0) 3 (8.3) 8 (9.3) 1.0
Other hematologic malignancy, n (%) 4 (3.3) 0 4 (4.7)
Duration of hematologic malignancy before ICU 
admission (month), mean±SD

10.9±21.8 8.8±12.1 11.7±24.8 0.65

Remission*, n (%) 22 (18.8) 11 (32.4) 11 (13.3) 0.02
Chronic comorbid illnesses

Congestive heart failure, n (%) 20 (16.4) 6 (16.7) 14 (16.3) 0.96
Diabetes mellitus, n (%) 43 (35.2) 14 (38.9) 29 (33.7) 0.59
Chronic pulmonary obstructive disease, n (%) 7 (5.7) 2 (5.6) 5 (5.8) 0.96
Chronic kidney disease, n (%) 11 (18.7) 3 (8.3) 8 (9.3) 1.0
Bone marrow transplant, n (%) 4 (3.4) 2 (6.1) 2 (2.4) 0.32

Location before ICU admission, n (%)
Emergency department 39 (32.0) 10 (27.8) 29 (33.7) 0.67
Ward 81 (66.7) 26 (72.2) 55 (64.0) 050
Other hospital 2 (1.6) 0 2 (2.3) 1.0

Number of days in ward before ICU admission, mean±SD 15.2±19.2 18.5±27.3 14.1±14.7 0.72
Reason for ICU admission

Respiratory, n (%) 86 (70.5) 28 (77.8) 58 (67.4) 0.36
Community‑acquired pneumonia 40 (32.8) 13 (36.1) 27 (31.4) 0.61
Hospital‑acquired pneumonia 13 (10.7) 2 (5.6) 11 (12.8) 0.24
Transfusion‑related acute lung injury 4 (3.3) 1 (2.8) 3 (3.5) 0.84
Acute respiratory distress syndrome 4 (3.3) 0 4 (4.7) 0.19

Cardiovascular, n (%) 15 (12.3) 5 (13.9) 10 (11.6) 0.96
Neurological, n (%) 8 (6.6) 1 (2.8) 7 (8.1) 0.43
Other reasons, n (%) 13 (10.7) 2 (5.6) 11 (12.8) 0.34

APACHE II score, mean±SD 28.0±7.8 26.2±6.4 28.8±8.3 0.11
Admission Glasgow Coma Scale score, mean±SD 10.6±4.4 10.7±4.3 10.6±4.5 0.86
Febrile neutropenia, n (%)

At hospital admission 31 (25.4) 7 (19.4) 24 (27.9) 0.33
At ICU admission 27 (22.1) 6 (16.7) 21 (24.4) 0.35

Severe sepsis (on ICU admission), n (%) 89 (73.0) 20 (55.6) 69 (80.2) 0.01
Septic shock 77 (63.1) 13 (36.1) 64 (74.4) <0.001

Laboratory characteristics
PaO2:FiO2 ratio, mean±SD 194±105 223±117 180±97 0.04
Creatinine (μmol/dL), mean±SD 127.2±97.3 117.5±102.5 132.9±95.3 0.44
Urine out in the first ICU day (mL), mean±SD 1973±1545 2099±1433 1912±1604 0.57
Platelets (×109/L) 120±139 142±115 107±142 0.20
INR, mean±SD 1.59±0.73 1.40±0.48 1.67±0.80 0.06
Bilirubin (μmol/L), mean±SD 70.7±145.9 72.3±195.2 70.0±121.6 0.94
Lactate (mmol/L), mean±SD 3.5±3.4 2.4±1.9 4.0±3.9 0.005

*Remission status could be confirmed in 5 patients. APACHE = Acute Physiology and Chronic Health Evaluation, ICU = Intensive Care Unit, INR = International 
normalized ratio, PaO2:FiO2 ratio = Partial pressure of oxygen to the fraction of inspired oxygen ratio, SD=Standard deviation
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hospital‑acquired pneumonia. All the patients with 
pneumonia‑associated bacteremia died. Moreover, the 
mortality was 81.8% for patients who failed NIV (versus 
68.0% for the other patients; P = 0.30) and 84.2% for those 
who received chemotherapy during ICU stay  (versus 
68.0% for the other patients; P  =  0.18). The mortality 
was similar in the 2008–2010 period (70.6%) compared 
with the 2011–2013 period  (70.4%; P  =  0.98). The five 
patients who had cardiopulmonary resuscitation in 
the ICU for cardiac arrest died. Only one patient who 
had “Do‑Not‑Resuscitate” status survived to hospital 
discharge.

Predictors of hospital mortality
On multivariable logistic regression analysis, male 
gender  (OR, 6.74; 95% CI, 2.24–20.30) and septic 
shock (OR, 6.61; 95% CI, 1.93–22.66) were independent 
predictors of hospital mortality. Remission status was 
not associated with increased mortality risk.

Discussion

The main findings of this study were the following: 
Patients with HMs requiring intubation had a high 
hospital mortality rate; the code status was changed to 
“Do‑Not‑Resuscitate” for almost one third of patients 
with the vast majority of these patients dying in the 
hospital and male gender and the presence of septic 
shock were independent predictors of in‑hospital death.

In our study and in the 6‑year period  (2008–2013), 
approximately two‑thirds of patients with HM admitted 
to the ICU required intubation for ARF. This is consistent 
with the findings of other studies where ARF was the 
most common reason for ICU admission.[7,11] Pneumonia 
was the cause of ARF in more than one‑third of patients. 
Acute respiratory distress syndrome (four patients) and 
transfusion‑related acute lung injury  (four patients) 
were uncommon. Febrile neutropenia, sepsis and septic 
shock requiring vasopressor therapy were frequent 
in our cohort. Only four patients had bone marrow 
transplantation, as this therapy was started in 2010 in 
our center.

In the current study, NIV was tried in 22 patients (18.0%) 
before intubation. NIV is frequently used for ARF treatment 
in HM patients[12] as it had been associated with improved 
survival.[13] An multicenter observational study found that 
21% of 1302 HM patients with ARF were managed initially 
with NIV.[14] However, NIV may fail in approximately 
half of patients,[13,14] and a larger randomized trial in 374 
critically ill immunocompromised patients (238 with HMs) 
found no difference in mortality between NIV and standard 
oxygen therapy.[15] Additionally, a recent meta‑analysis of 
five randomized controlled trials which included 592 

Table  2: Management in the Intensive Care Unit of patients with hematologic malignancies requiring invasive 
mechanical ventilation

All patients (n=122) Survived (n=36) Died (n=86) P
Noninvasive ventilation, n (%) 22 (18.0) 4 (11.1) 18 (20.9) 0.20
Central venous catheter, n (%) 112 (96.6) 31 (96.9) 81 (96.4) 1.0
Vasopressor use, n (%) 94 (77.0) 18 (50.0) 76 (88.4) <0.001
New renal replacement therapy, n (%) 18 (14.8) 1 (2.8) 17 (19.8) 0.02
Chemotherapy in the ICU, n (%) 19 (15.6) 3 (8.3) 16 (18.6) 0.15
Tracheostomy, n (%) 17 (13.9) 2 (5.6) 15 (17.4) 0.08
Change in code status to “Do‑Not‑Resuscitate” in the ICU, n (%) 39 (32.0) 1 (2.8) 38 (44.2) <0.001
ICU = Intensive Care Unit

Table  3: Outcomes of patients with hematologic malignancies requiring invasive mechanical ventilation
All patients (n=122) Survived (n=36) Died (n=86) P

Cardiac arrest in the ICU with cardiopulmonary resuscitation, n (%) 5 (4.1) 0 5 (5.8) 0.32
Gastrointestinal bleeding in the ICU, n (%) 10 (8.1) 0 10 (11.6) 0.03
ICU mortality, n (%) 70 (57.4) 0 70 (81.4)
ICU LOS (days), mean±SD 10.3±8.5 7.4±5.7 11.6±9.1 0.003
Hospital LOS (days), mean±SD 43.2±51.5 61.8±64.6 35.4±43.1 0.03
Mechanical ventilation duration (days), mean±SD 7.8±8.2 5.2±5.9 8.9±8.7 0.007
ICU = Intensive Care Unit, LOS = Length of stay, SD = Standard deviation

Figure 1: Hospital mortality of patients according to the types of hematologic 
malignancy. ALL: Acute lymphoblastic leukemia, AML: Acute myeloblastic leukemia, 
HL: Hodgkin’s lymphoma, NHL: Non‑Hodgkin’s lymphoma, MM: Multiple myeloma
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immunocompromised patients with ARF found that early 
NIV was associated with lower short‑term (risk ratio, 0.62; 
95% CI 0.40–0.97) but not long‑term mortality.[16] High‑flow 
oxygen by nasal cannula might be a better therapeutic 
option than NIV for immunocompromised patients.[17]

In this study, the code status was changed during ICU 
stay from full support to “Do‑Not‑Resuscitate” for 
39  patients  (32.0%) as they deteriorated despite full 
support and/or short‑term prognosis was considered 
poor  (“Do‑Not‑Resuscitate” orders were more likely 
for patients with HM relapse). The hospital mortality 
of these patients was very high at 97.4%. This suggests 
that “Do‑Not‑Resuscitate” orders may have been 
implemented before imminent death or were associated 
with limitations of life‑sustaining measures. In this 
study, five patients  (4.1%) had cardiac arrest in the 
ICU and had cardiopulmonary resuscitation and 
eventually died in the ICU. The prognosis of cancer 
patients who develop cardiac arrest in the ICU is poor. 
In one study, the hospital mortality rate of such patients 
was 94.2% with acute kidney injury  (OR, 1.7; 95% 
CI, 1.1–2.6), mechanical ventilation  (OR, 3.8; 95% CI, 
1.3–11), refractory shock (OR, 4.7; 95% CI, 1.8–12) and 
cardiopulmonary duration  (OR, 1.1; 95% CI, 1.1–1.2) 
predicting resuscitation failure.[18] It should be noted that 
the outcome of patients with HMs may not be accurately 
predicted at ICU admission.[19] Lecuyer et  al. found 
that HM characteristics were not significantly different 
between survivors and nonsurvivors and that organ 
failure scores on the sixth ICU day were more accurate 
for predicting survival than earlier scores.[19] Hence, ICU 
admission with full support followed by reevaluation 
on day 6 may be advocated for HM patients without 
severe disability.[19] In general, HM patients and/or 
their surrogate decision makers should be provided 
with realistic information to make an informed decision 
about code status and cardiopulmonary resuscitation,[20] 
especially in the presence of deteriorating organ function.

Generally, the mortality of patients with HMs who 
develop critical illness is high.[5‑7,21] The earlier studies 
reported mortality rate  >80%.[5] The mortality is 
usually higher for patients requiring mechanical 
ventilation.[6,7,21,22] Kroschinsky et al. found a significantly 
higher ICU mortality in ventilated patients  (74% vs. 
12% in nonventilated patients, P < 0.001).[21] Hampshire 
et al. also found higher hospital mortality in ventilated 
patients  (70.2% vs. 45.3% for nonventilated patients, 
P  <  0.0001).[6] Survival seems to have improved over 
time.[7,23] A more recent prospective multicenter 
observational study  (2010‑2011) of 1100 critically ill 
patients with HMs  (25% had hematopoietic stem cell 
transplantation) reported hospital, 90‑day, and 1‑year 
survival rates of 60.7, 52.5, and 43.3%, respectively.[7] 
However, mechanical ventilation was associated with 

high mortality  (60.5%).[7] In the current study, the 
mortality of HM patients who required intubation was 
higher (69.1%), but comparable with other studies from 
different countries.[24,25] The differences in the reported 
mortality rates could be related to differences in patient 
characteristics and implemented treatments such as 
hematopoietic stem cell transplantation.

In our study, male gender was associated with higher 
mortality (OR, 6.74; 95% CI, 2.24–20.30). Depuydt et al. 
studied the outcomes of HM patients who required 
mechanical ventilation and also found had that female 
sex  (OR, 0.36; 95% CI, 0.16–0.82) was associated with 
lower mortality risk in the multivariable logistic 
regression analysis.[26] Evidence suggests that women 
cope better with cancer. Sex hormones may affect 
outcomes.[27] Men probably had higher cardiovascular 
disease which may have affected the outcome. Septic 
shock was also associated with higher mortality 
risk (OR, 6.61; 95% CI, 1.93–22.66) in this study. This was 
observed in other studies.[11,22,25] Benoit et al. observed on 
multivariable logistic regression analysis that vasopressor 
requirement was associated with higher mortality in 
patients with HMs admitted to the ICU (OR, 3.74; 95% 
CI, 1.4–9.8).[11] In this study, HM patients in remission 
had lower rate of hospital mortality  (50%) compared 
with 75.0% for those not in remission. Bahammam et al. 
also found lower mortality rate in patients who were 
in remission  (33.3%) compared with those who had 
relapse (79.0%, P = 0.04).[8] However, remission status 
was not independently associated with survival in our 
study. Additionally, having chemotherapy in ICU was 
not associated with mortality, similar to another study 
done by Benoit et al.[28]

The results of this study should be interpreted taking 
into consideration its strengths and limitations. This 
study was the first to assess the outcomes of HM patients 
who required intubation in the region. However, it was 
retrospective and was performed in one center. The 
study (sample size = 122) was underpowered to detect 
smaller effect size. Confounding factors that may have 
affected mortality may have not been captured in our 
data collection. Sepsis management elements, such as the 
timing and appropriateness of antibiotics, details of chronic 
illnesses and various organ dysfunction are potential 
confounding factors. Moreover, organ failure scores on 
ICU admission and during stay, which were not calculated, 
may have additional prognostic value. We also did not 
have information about the discussions surrounding 
changes in code status and the associated care limitations.

Conclusion

Patients with HMs requiring intubation had high 
mortality  (69%). Male gender and the presence of 
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septic shock were independent predictors of mortality. 
Selecting chemotherapeutic agents with less pulmonary 
toxicity is advisable. As the outcome of these patients is 
frequently poor, physicians should discuss with them 
and/or their surrogate decision makers the realistic 
treatment goals and address code status especially when 
persistent multiorgan failure occurs.
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