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Abstract: Background: Previous studies sought to identify survival or outcome predictors in patients with chronic 
obstructive pulmonary disease (COPD) requiring mechanical ventilation (MV), but their findings are inconsistent. 
This study aims to identify clinical predictors of in-hospital mortality among these patients. Material and methods: 
We conducted a retrospective cohort study of 146 patients admitted to intensive care unit who required IMV for 
acute exacerbation of COPD between July 2010 and June 2014. Results: The mean age of the study population 
was 68 ± 11 years. Ninety-six of the patients accepted IMV immediately. Non-invasive positive pressure ventilation 
(NIPPV) was used in the 50 patients who refused to accept intubation. Of these, 21 patients accepted IMV when 
deterioration of their vital signs was observed, and 29 patients were given NIPPV continuously. The in-hospital mor-
tality rate was 37.0% for the entire cohort, 29.2% for patients who accepted IMV immediately, 52.4% for patients 
who accepted IMV on deterioration of their vital signs, and 52.7% for patients given NIPPV continuously. Using 
binary logistic regression analysis, the in-hospital mortality rate of all 146 patients was positively correlated with 
multi-organ dysfunction syndrome (MODS), higher APACHEII (acute physiology and chronic health evaluation) score 
at the beginning of MV, delayed intubation, multidrug resistant organisms (MDRO), higher levels of brain natriuretic 
peptide (BNP) and the presence of Aspergillus. Conclusions: MODS, higher APACHE II score at the beginning of MV, 
delayed intubation, MDRO, higher levels of BNP and Aspergillus may be risk factors for mortality in patients who 
require IMV for acute respiratory failure attributable to COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) 
is a major public health problem. It is the fourth 
leading cause of chronic morbidity and mortal-
ity in the United States and is projected to rank 
fifth in the order of diseases in terms of its con-
tribution to global burden in 2020 [1]. The natu-
ral history of COPD is characterized by a pro-
gressive decline in pulmonary function and 
recurrent exacerbations [1]. Many COPD 
patients require admission to an intensive care 
unit (ICU), in which 26-74% patients receive 
mechanical ventilation (MV), and average hos-
pital and ICU stays are long and costly. In a 
recent study, independent predictors of need 
for MV in patients with COPD with acute respi-
ratory failure were underlying disease severity 

as assessed by an Acute Physiology and Chronic 
Health Evaluation II (APACHE-II) score ≥11.5, pH 
≤7.28, and PaCO2 ≥68.6 mmHg on admission 
and premorbid functional status [2].

The prognosis of patients with COPD exacerba-
tions requiring MV in hospital emergency 
departments or the ICU is poor. The in-hospital 
mortality rate for patients with acute exacerba-
tion of COPD is estimated to be 20-50% [3-6]. 
Previous studies on predictors of in-hospital 
mortality for these patients have focused on 
physiologic variables associated with severity 
of disease including increased age [3, 4], base-
line dyspnea or use of inspiratory accessory 
muscles or paradoxical breathing [3, 4, 6], 
altered mental status or Glasgow Coma Scale 
(<15 points) [3-5], previous need for long-term 
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home oxygen therapy or non-invasive mechani-
cal ventilation (NIV) [3, 4], need for intubation, 
duration of MV, development of acute renal fail-
ure [5, 6], cardiac comorbidities, cachexia [7], 
clinical subtypes C and D of patients experienc-
ing exacerbations of COPD [8], readmission 
within 30 days of discharge [9], comorbid isch-
emic heart disease (IHD) [10], and NIV failure 
and transition from NIV to invasive mechanical 
ventilation (IMV) [11, 12]. Other studies have 
tried to use a clinical scoring system to evalu-
ate the prognosis of these patients, including 
APACHE II scores, the DECAF score, a validated 
classification and regression tree (CART), and 
the pneumonia severity index (PSI) [13-17] as 
well as the presence of invasive pulmonary 
aspergillosis (IPA) [18, 19], hyperuricemia, and 
ventilator associated pneumonia (VAP) [20, 
21].

The objective of this retrospective study was to 
investigate in-hospital mortality rates and pre-
dictors of in-hospital mortality for patients 
treated with IMV for acute exacerbation of 
COPD, and identify possible prognostic factors 
associated with in-hospital mortality. 

Materials and methods

Study population

This retrospective study included all patients 
admitted to the ICU of the Second Hospital of 
Hebei Medical University for IMV due to acute 
exacerbation of COPD between July 2010 and 
June 2014. COPD was diagnosed clinically from 
the patient’s history and from pre-morbid pul-
monary function testing results, or, if unavail-
able, from results of a physical examination, in 
accordance with the American Thoracic Society 
guidelines and GOLD [1]. Exacerbation was 
defined as dyspnea, cough, and sputum puru-
lence severe enough to warrant hospital admis-
sion. COPD patients with respiratory failure due 
to a specific cause, such as pneumonia, bron-
chial asthma, restrictive pulmonary disease, 
and pulmonary embolism, were excluded.

IMV was indicated when one or more of the fol-
lowing conditions were met: severe dyspnea 
with the use of accessory muscles, paradoxical 
respiration, respiratory arrest, and respiratory 
frequency >35 breaths/minute, impaired men-
tal status, respiratory acidosis (pH <7.26), 
hypoxemia (PaO2 <60 mmHg), resistance to 

oxygen supplied through a mask, and hemody-
namic instability [1]. Non-invasive positive pres-
sure ventilation (NIPPV) was used for patients 
who refused to accept IMV for personal rea-
sons. All patients received standard treatment 
with broad-spectrum antibiotics, inhaled or 
aerosol bronchodilators, theophylline, and sys-
temic corticosteroids. Weaning from IMV com-
menced as soon as possible after patients 
were capable of initiating a spontaneous breath 
with pressure support ventilation. 

This study was approved by the Ethics 
Committee of the Second Hospital of Hebei 
Medical University.

Data collection

Demographic and clinical characteristics: 
Patient demographic characteristics including 
age, gender and smoking status were docu-
mented. The presence and number of co-mor-
bid conditions such as diabetes mellitus, car-
diovascular disease (CVD), hypertension, 
chronic renal disease and chronic liver disease 
were recorded. The long-term use of oral corti-
costeroids was defined as ≥5 mg/day of pred-
nisolone or an equivalent during the month 
before hospitalization.

Hospital admission: Serum albumin, APACHE II 
score and mental status were noted at the time 
of ICU admission. Arterial blood gas measure-
ments including pH, PaCO2 and PaO2 were doc-
umented directly before intubation. Serum 
albumin levels after treatment and the pres-
ence/absence of fungal infection were also 
recorded. Multi-organ dysfunction syndrome 
(MODS) was diagnosed when two or more 
organs failed according to the following criteria: 
(a) respiratory: mechanical ventilation (MV) 
required; (b) cardiovascular (CV): sepsis shock 
requiring inotropic support; (c) renal: hemodial-
ysis required or serum creatinine >3.5 mg/dL; 
(d) gastrointestinal: intestinal perforation, hem-
orrhagic necrotizing pancreatitis, or gastroin-
testinal bleeding requiring ≥2 transfusions of 
packed red blood cells; (e) neurological: score 
without sedation on Glasgow Coma Scale <8; 
(f) hepatic: total bilirubin >3 mg/dL and trans-
aminases more than twice the upper limit of 
normal; (g) hematological: <3,000 leukocytes/
µL or platelet count <50,000 platelets/µL. 
Ventilator-associated pneumonia (VAP) was 
defined as the presence of two of the following 
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criteria: temperature >38.5°C or <36.5°C, leu-
kocyte count >10,000/μL or <1,500/μL, puru-
lent tracheal aspirate associated with new or 
progressive radiographic infiltrate, and a posi-
tive (≥106 cfu/mL) tracheal aspirate culture 
result.

Outcomes 

Duration of ICU stay and MV, as well as in-hos-
pital mortality, was determined for each patient. 
The duration between NIPPV and MV was 
recorded in patients who received NIPPV.

Statistical analysis

Statistical analyses were performed using a 
statistical software package (SPSS for Win- 
dows, version 13.0; SPSS Inc, Chicago, IL, USA). 
Descriptive data are presented as mean (± SD) 
or median (range). Comparisons between 
groups were performed using Student t-test 
and X2 -test. Significant variables from the uni-
variate analysis were entered into a binary 
logistic regression model to identify indepen-
dent predictors of in-hospital mortality. A 
P-value <0.05 was considered statistically sig- 
nificant. 

Results

A total of 146 patients were admitted to the ICU 
of the Second Hospital of Hebei Medical 
University for IMV due to acute exacerbation of 
COPD from July 2010 to June 2014. Of these, 
96 patients accepted IMV immediately. NIPPV 
was used as a substitution for 50 patients who 
refused to accept intubation on admission. Of 
these, 21 patients accepted IMV after deterio-
ration of their vital signs was observed. 29 
patients refused to accept IMV for personal 
reasons and were given NIPPV continuously.  

Demographic and clinical characteristics of the 
patients included in this study are shown in 
Table 1. The mean age was 68.4 ± 10.6 years, 
the majority were men (74.7%), and had a his-
tory of smoking (mean duration, 20.8 ± 9.7 
years). 139 (89%) patients had co-morbid con-
ditions. 37 (25.3%) patients were using long-
term steroids. Mean serum albumin level at the 
time of ICU admission and after treatment was 
36.7 ± 5.0 g/L and 36.4 ± 4.9 g/L, respective-
ly. Mean APACHE II score at admission was 
23.2 ± 6.1. 84 (57.5%) patients had hypercap-
nic encephalopathy before intubation; their 
consciousness was defined as drowsy, coma-
tose, or respiratory arrest. Mean pH, PaCO2, 
and PaO2 were 7.25 ± 0.10, 89.1 ± 30.7 mmHg, 
and 70.4 ± 35.9 mmHg, respectively. 75 
(51.4%) patients developed VAP during the 

Table 1. Demographic and clinical characteris-
tics of patients (n = 146)
Characteristics Values*

Baseline age, year 68.4 ± 10.6
Male, % 109 (74.7%)
History of smoking, year 20.8 ± 9.7
Co-morbidity
    Diabetes mellitus, % 47 (32.2%)
    Cardiovascular disease, % 50 (34.2%)
    Hypertension, % 54 (37.0%)
    Chronic renal disease, % 35 (24.0%)
    Chronic liver disease, % 11 (7.5%)
Long-term corticosteroids 37 (25.3%)
Serum albumin at admission, g/L 36.7 ± 5.0
Serum albumin after treatment, g/L 36.4 ± 4.9
BNP, pg/ml 325 ± 647.02
APACHE IIscore 23.2 ± 6.1
Pulmonary encephalopathy, % 84 (57.5%)
Arterial blood gas measurement
    PH 7.25 ± 0.10
    PCO2, mmHg 89.1 ± 30.7
    PO2, mmHg 70.4 ± 35.9
MDRO infection 43 (29.5%)
Fungi infection
    Candida albicans, % 21 (14.4%)
    Aspergillus, % 8 (5.5%)
Organ failures
    Renal failure, % 36 (24.7%)
    Hepatic failure, % 15 (10.3%)
    Shock, % 23 (15.8%)
    DIC, % 12 (8.2%)
    MODS, % 24 (16.4%)
VAP, % 75 (51.4%)
Duration between NIPPV and IMV, day 1.3 ± 0.8
Duration of MV (NIPPV or IMV), day 7.5 ± 13.9
Duration of ICU stay, day 15.0 ± 20.3
Survival out of ICU (or hospital), % 92 (63.0%)
*Values are presented as mean ± SD or N (%), unless oth-
erwise indicated. BNP = brain natriuretic peptide; APACHE 
= acute physiology and chronic health evaluation; MDRO 
= multi drug resistant organisms; DIC = disseminated 
intravascular coagulation; MODS = multi-organ dysfunction 
syndrome; VAP = ventilator associated pneumonia.
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therapy. 34 (23.3%) patients developed MODS 
during therapy. 

Mean duration of MV (NIPPV or IMV) was 7.5 ± 
13.9 days. The median duration of ICU stay was 
15.0 ± 20.2 days. 54 patients died in the ICU. 
The in-hospital mortality rate for the entire 
cohort was 37.0%. Age, CVD, serum albumin 
level at the time of ICU admission and after 
treatment, use of IMV, MODS, APACHE II score, 
multidrug resistant organisms (MDRO), BNP 

level, Aspergillus, and shock were significantly 
different between survivors and non survivors 
(Table 2).

The mortality rate among patients who received 
IMV at the time of ICU admission was 29.2% 
(28/96). The mortality rate among patients 
who refused intubation on admission but 
accepted IMV after deterioration of their vital 
signs was 52.4% (11/21). The mortality rate 
among the patients who received NIPPV con-

Table 2. Differences of demographic and clinical characteristics of patients between groups survivors 
and non survivors*

Variables Survivors (n = 92) Nonsurvivors (n = 54) t-value or X2-value P-value
Age, year 66.6 ± 11.3 71.5 ± 8.4 2.939 0.004▲

Male 69 40 0.015 0.091
History of smoking, year 20.38 ± 9.83 21.56 ± 9.47 0.707 0.481
Co-morbidity
    Diabetes mellitus 29 18 0.051 0.821
    CVD 30 27 4.324 0.038▲

    Hypertension 36 28 2.237 0.135
    Chronic renal disease 23 12 0.144 0.704
    Chronic liver disease 4 7 3.625 0.057
Long-term corticosteroids 22 15 0.993 0.609
Serum albumin at admission, g/L 37.4 ± 5.0 35.5 ± 4.9 -2.337 0.021▲

Serum albumin after treatment, g/L 37.3 ± 4.6 35.0 ± 5.2 -2.824 0.005▲

BNP, pg/ml 208.6 ± 385.9 523.4 ± 908.8 2.421 0.018▲

APACHE II score 21.7 ± 5.4 25.6 ± 6.6 3.851 0.000▲

Pulmonary encephalopathy 84 62 1.133 0.287
Arterial blood gas measurement
    PH 7.24 ± 0.09 7.27 ± 0.12 1.724 0.088
    PCO2, mmHg 93.19 ± 26.66 82.21 ± 35.74 -1.959 0.053
    PO2, mmHg 69.13 ± 25.88 72.43 ± 48.71 0.064 0.594
MDRO infection 21 22 5.256 0.022▲

Fungi infection
    Candida albicans 14 11 0.637 0.425
    Aspergillus 2 6 5.248 0.022▲

Organ failures
    Renal failure 19 17 2.148 0.143
    Hepatic failure 7 9 2.861 0.091
    Shock 11 14 4.679 0.031▲

    DIC 7 5 0.123 0.726
    MODS 7 16 12.433 0.000▲

VAP 47 31 0.546 0.460
IMV acceptance 7.354 0.007▲

    Accepted without delay 68 28
    Delayed IMV 24 26
*Values are presented as mean ± SD or N (%), unless otherwise indicated. ▲P<0.05. CVD = cardiovascular disease. BNP = 
brain natriuretic peptide; APACHE = acute physiology and chronic health evaluation; MDRO = multi drug resistant organisms; 
VAP = ventilator associated pneumonia; IMV = invasive mechanical ventilation.
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tinuously was 51.7% (15/29). There was a sig-
nificant difference in the mortality rate between 

that 18% of chronic COPD patients were read-
mitted with chronic exacerbations of COPD 

Table 3. Differences in in-hospital mortality stratified by accep-
tance of IMV between groups
IMV acceptance Mortality, % Group 1 Group 2 Group 3
Group 1 29.2 (28/96) —— P = 0.041▲ P = 0.025▲

Group 2 52.4 (11/21) X2 = 4.179 —— P = 0.963
Group 3 51.7 (15/29) X2 = 5.022 X2 = 0.002 ——
Group 1 = patients who immediately accepted IMV at the time of ICU admis-
sion. Group 2 = patients who accepted IMV after a period of NIPPV. Group 3 = 
patients who refused IMV until the end of the therapy. X2-test, ▲P<0.05. IMV = 
invasive mechanical ventilation.

Table 4. Predictors of in-hospital mortality
Variables β coefficient Wald Odds Ratio (95% CI※) P-Value
Age -0.038 1.828 0.963 (0.912-1.017) 0.176
CVD -0.671 1.768 0.511 (0.190-1.375) 0.184
Shock 0.235 0.097 1.265 (0.289-5.529) 0.755
MODS -1.587 4.18 0.205 (0.045-0.936) 0.041▲

APACHE II score -0.138 11.658 0.871 (0.805-0.943) 0.001▲

Delayed IMV -1.867 12.336 0.155 (0.055-0.438) 0.000▲

MDRO -1.297 5.963 0.273 (0.097-0.774) 0.015▲

BNP -0.002 10.188 0.998 (0.997-0.999) 0.001▲

Aspergillus -3.130 7.556 0.044 (0.005-0.407) 0.006▲

Constant 4.680 2.478 107.804 0.115
※CI = confidence interval. ▲P<0.05. CVD = cardiovascular disease. MODS = 
multi-organ dysfunction syndrome; APACHE = acute physiology and chronic 
health evaluation; IMV = invasive mechanical ventilation; MDRO = multi drug 
resistant organisms; BNP = brain natriuretic peptide.

Figure 1. ROC curve.

patients who accepted IMV 
immediately and those who 
refused intubation (Table 3). 

Using binary logistic regression 
analysis, the in-hospital mortali-
ty rate of the entire cohort was 
positively correlated with delayed 
intubation, higher APACHE II sc- 
ore at the beginning of MV, MO- 
DS, MDRO, higher levels of BNP, 
and presence of Aspergillus 
(Table 4).

Receiver operating characteris-
tic (ROC) curves showed the area 
under the curve (AUC) for delayed 
IMV, higher APACHE II score at 
the beginning of MV, MODS, 
MDRO, higher levels of BNP 
value and presence of Aspergillus 
to predict in-hospital mortality 
were 0.590, 0.699, 0.610, 
0.610, 0.773 and 0.539, respec-
tively (Figure 1; Table 5).

Discussion

This is a retrospective study of 
patients admitted to the ICU for 
IMV due to acute exacerbation of 
COPD. The in-hospital mortality 
rate for patients who received 
intubation and IMV immediately 
was 29.2%, and similar to that 
reported in other studies [1, 
3-6]. An indication of the severity 
of the exacerbations in the 
patients included in this study is 
given by the fact that convention-
al medical treatment failed in the 
hospital ward and emergency 
room. The low mortality rate (< 
30%) in the patients that re- 
ceived IMV immediately upon 
admission to the ICU shows that 
survival can be achieved even in 
the presence of the severe acute 
physiologic derangement that 
occurs in patients requiring IMV 
for COPD. However, the likeli-
hood of survival in these patients 
declines after hospital disch- 
arge. Guerrero et al [9] found 
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within 30 days of discharge, and 30-day read-
mission was an independent risk factor for 
mortality at 1 year. This suggests further stud-
ies on long-term mortality rates of patients 
treated in the ICU for acute exacerbation of 
COPD are warranted. 

Previous studies show that increased age, 
baseline dyspnea, altered mental status, previ-
ous need for long-term home oxygen therapy or 
NIV, need for intubation, development of acute 
renal failure, cardiac comorbidities, IHD and 
cachexia, readmission within 30 days of hospi-
tal discharge, NIV failure and transition from 
NIV to IMV, higher APACHE II scores, and the 
presence of IPA or VAP are related to in-hospital 
mortality of COPD patients requiring IMV [3-21]. 
Our study added to these findings and revealed 
that delayed IMV, higher APACHE II score at the 
beginning of MV, MODS, MDRO, higher levels of 
BNP, and the presence of Aspergillus are also 
associated with higher in-hospital mortality. 
Because only about one third of our patients 
had pulmonary function testing within a year 
before hospital admission, the effect of this 
parameter was not analyzed. 

Our study showed that delayed IMV was less 
beneficial than using NIPPV alone for acute 
exacerbation of COPD. The same result was 
seen in community-acquired pneumonia (CAP), 
where the delay in time to intubation from the 
onset of CAP symptoms was associated with 
outcomes in patients who ultimately required 
IMV [22]. 

The prognosis of do-not-intubate patients who 
receive NIPPV is controversial. Diagnosis is an 
important determinant of survival. Tabernero et 
al reported that do-not-intubate patients with 

short and long-term survivals with a reduced 
nosocomial infection rate and duration of venti-
lation compared to IMV. Do-not-intubate 
patients are commonly treated with NIV; how-
ever, NIV failure is associated with increased 
risk of in-hospital death in this patient popula-
tion. One study showed that do-not-intubate 
patients that failed NIV were comparatively 
younger and had a higher APACHE II score than 
do-not-intubate patients in which NIV was suc-
cessful, suggesting the need for a careful 
selection of patients that might benefit from 
NIV [12]. These data indicate that do-not-intu-
bate patients with a higher disease burden are 
more likely to be ventilated and to receive initial 
IMV treatment than patients with a lower 
comorbidity burden; however, they also have 
the highest rate of NIV failure. The respiratory 
deterioration found in these patients may be 
less easily reversible, and these patients may 
more often deteriorate to the point where they 
have to be intubated [12]. One study showed 
that high-flow nasal cannula (HFNC) therapy, 
which supplies a flow of heated and humidified 
oxygen, may provide an effective alternative to 
NIV in these patients [24].

In our study, APACHE II score and hypoalbumin-
emia after treatment were associated with in-
hospital mortality in COPD patients requiring 
IMV. These data are in accordance with some 
previous reports [13-16] but not all. Our obser-
vations add support to the recommendation 
that APACHE III and/or IV scores, which include 
albumin as a variable, are more contemporary 
and accurate than the APACHE II score for use 
in this type of research. Echevarria et al found 
that the Dyspnoea, Eosinopenia, Consolidation, 
Acidaemia, and atrial Fibrillation (DECAF) score 

Table 5. ROC curve
Test result  
variables Area Std.  

error
Asymptotic  

sig 
Asymptotic 95%  

confidence interval
MODS 0.610 0.050 0.027▲ 0.512-0.709
APACHE II 0.699 0.045 0.000▲ 0.610-0.787
Delayed IMV 0.610 0.049 0.026▲ 0.514-0.707
MDRO 0.590 0.050 0.071 0.492-0.687
BNP 0.773 0.042 0.000▲ 0.690-0.855
Aspergillus 0.539 0.050 0.429 0.441-0.638
▲P＜0.05. MODS = multi-organ dysfunction syndrome; APACHE 
= acute physiology and chronic health evaluation; IMV = invasive 
mechanical ventilation; MDRO = multi drug resistant organisms; BNP 
= brain natriuretic peptide.

obesity hypoventilation syndrome or 
Barthel index >50 had the best progno-
sis among elderly patients with multiple 
morbidities in a chronic disease hospital 
[23]. Previous studies showed that some 
do-not-intubate patients, particularly 
those diagnosed with congestive heart 
failure or COPD, who have a rough cough 
and are conscious, have a good progno-
sis with NIPPV. Another report suggested 
that NIPPV performed by an experienced 
team with high nurse-patient ratios that 
afford close monitoring in COPD exacer-
bation with moderate to severe hyper-
capnic encephalopathy, leads to similar 
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is a robust predictor of in-hospital or 30-day 
mortality [13]. The pneumonia severity indexes 
including PSI or CURB65 and BAP65 may also 
be used to evaluate the prognosis of patients 
with acute exacerbation of COPD. Hu et al found 
the PSI was a predictor of in-hospital mortality 
in acute exacerbation of COPD patients [16]. 
Some research has used a classification and 
regression tree (CART) to assess mortality 
associated with exacerbation of COPD, and has 
identified several easy-to-determine variables 
that allow clinicians to predict risk of death and 
provide appropriate clinical care [15].

Development of MODS was also correlated with 
high in-hospital mortality in our study. Our 
patients suffered from COPD with respiratory 
failure, so MODS was diagnosed when one or 
more other organs failed, with renal failure 
serving as the majority case. One study showed 
that renal failure was highly relevant to the 
prognosis of COPD patients discharged from 
hospital after an acute exacerbation [5, 6]. The 
acute changes in carbon dioxide levels play a 
more dominant role than oxygen levels in deter-
mining renovascular resistance. Because 
patients with an acute exacerbation of COPD 
usually have a combination of hypoxemia and 
hypercapnia, the importance of controlled oxy-
gen therapy and the prevention of progressive 
hypercapnia should be emphasized.

Acute exacerbations of COPD are the main rea-
son for hospitalization of patients with COPD. 
While most exacerbations are due to viral or 
bacterial infections, up to one-third have an 
unknown etiology. Abnormalities of the cardio-
vascular system have been implicated as an 
important factor in the prognosis of patients 
with COPD [25]. Epidemiological evidence sug-
gests that left ventricular failure is a common 
comorbidity in these patients. In our study, 
there was a link between an elevated level of 
BNP and increased mortality in acute exacerba-
tions of COPD. Some studies suggest that BNP 
or NT-proBNP could be a useful biomarker for 
the diagnosis of left ventricular failure, and a 
predictor of mortality, particularly in the short 
term in patients with an acute exacerbation of 
COPD [26, 27]. More research is needed in 
order to determine the clinical utility of BNP or 
NT-proBNP as a biomarker in these patients.

We concluded that presence of Aspergillus was 
independently associated with hospital mortal-

ity in our patient population. Bulpa et al [18] 
showed that the mortality of COPD patients 
with invasive pulmonary Aspergillosis (IPA) was 
high: 95% patients died despite 77% of patients 
receiving invasive ventilation and antifungal 
treatment. Tutar et al suggested that IPA should 
be taken into account in differential diagnosis, 
particularly in patients with severe and very 
severe COPD presenting with dyspnea, exacer-
bation, poor clinical status, and a new pulmo-
nary infiltrate under treatment with broad-spec-
trum antibiotics and steroids [19]. These 
observations indicate that antifungal treatment 
should be considered in critically ill patients 
with COPD requiring IMV, if features of pulmo-
nary infection are present and Aspergillus spp. 
are isolated from respiratory secretions. 

In our study, MDRO was associated with high 
in-hospital mortality, and was an independent 
prognostic factor affecting the mortality of the 
patients who required IMV for acute exacerba-
tion of COPD. A previous study reported that 
although multiple-drug-resistant (MDR) bacte-
ria are not independently associated with ICU 
mortality, inappropriate initial antibiotic treat-
ment is an independent risk factor for ICU mor-
tality in patients with severe acute exacerba-
tion of COPD. Although NIV use in severe acu- 
te exacerbation of COPD has substantially 
reduced the need for intubation, an important 
number of COPD patients are still mechanically 
ventilated through a tracheal tube in the ICU. 
Intubation is a major risk factor for lower respi-
ratory tract colonization (LRTC) in ICU patients. 
At the same time, LRTC is a major risk factor for 
VAP, which is associated with increased mortal-
ity and morbidity in ICU patients. These obser-
vations indicate that MDR bacterial infection, 
especially bacteremia secondary to VAP, should 
be considered a risk factor for increased mor-
tality [21, 28, 29].

Our study adds to existing literature identifying 
predictors of in-house mortality in patients who 
require IMV for acute exacerbation of COPD; 
however, it has several limitations. First, the 
study was retrospective, a single-centre design, 
with a small sample size. Second, we had no 
information on the general health status of the 
patients before admission. Third, there were 
significant differences in the average age of 
survivors and nonsurvivors in our study, al- 
though age was not a significant predictor of 
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mortality. In other studies of patients with 
COPD, advanced age was a prognostic factor 
for in-hospital mortality, although not always an 
independent prognostic factor. 

Conclusions

We conclude that patients with COPD requiring 
ICU admission have a good chance of surviving 
to hospital discharge despite requiring the use 
of IMV. However, delay of IMV is associated with 
a higher mortality rate. Delayed IMV, higher 
APACHE II score at the beginning of MV, MODS, 
MDRO, elevated BNP levels, and presence of 
Aspergillus predict poorer in-hospital outco- 
mes.
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