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Analysis of Characteristics and Prognostic Factors in Adult Patients
Receiving Mechanical Ventilation in the Medical Intensive Care Unit
of a University Hospital

Jin Woo Song, M.D,, Chang-Min Choi, M.D,, Sang-Bum Hong, M D, Yeon-Mok Oh, M.D,, Tae Sun Shim,
M.D,, Chae-Man Lim, M D, Sang-Do Lee, M.D,, Woo Sung Kim, M D., Dong Soon Kim, M.D,, Won Dong
Kim, M.D,, Younsuck Koh, MD.

Department of Pulmonary and Critical Care Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Korea

Background: Respiratory failure is a common condition that requires intensive care, and has a high mortality rate
despite the recent improvements in respiratory care, Previous reports of patients with respiratory failure focused
on the specific disease or included a large proportion of surgical patients, This study evaluated the clinical
characteristics, outcomes and prognostic factors of adult patients receiving mechanical ventilation in a medical
intensive care unit.

Methods: Retrospective chart review was performed on 479 adult patients, who received mechanical ventilation
for more than 48 hours in the medical ICU of one tertiary referral hospital.

Results: The mean age of the patients was 60.3+15.6 years and 34.0% were female, The initial mean APACHE
IIT score was 72.3+25. The cause of MV included acute respiratory failure (71.8%), acute exacerbation of chronic
pulmonary disease (20.9%), coma (5.6%), and neuromuscular disorders (1.7%). Pressure controlled ventilation was
used as the initial ventilator mode in 67.8% of patients, and pressure support ventilation was used as the initial
weaning mode in 83.6% of the patients. The overall mortality rate in the ICU and hospital was 49.3% and 55.4%,
respectively, The main cause of death in hospital was septic shock (32.5%), respiratory failure (11.7%), and
multiorgan failure (10.2%). Males, an APACHE III score >70, the cause of respiratory failure (interstitial lung
disease, coma, aspiration, pneumonia, sepsis and hemoptysis), the total ventilation time, and length of stay in
hospital were independently associated with mortality.

Conclusion: The cause of respiratory failure, severity of the patients, and gender appears to be significantly
associated with the outcome of mechanical ventilatory support in patients with respiratory failure. (Tuberc Respir

Dis 2008,65.292-300)
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Table 1, Clinical characteristics of the study population

Characteristics Total patients

60.3+156
163 (34.0)
7234250

Age, years
Female, No. (%)
APACHE 1 score
Cause of MV, No. (%)
ARF 344 (
Pneumonia 115 (
ARDS
Sepsis 6 (
Congestive heart failure
Postoperative state
Hemoptysis
Aspiration
Drug intoxication
Others*

)
)
8 (14.2)
)

5

6

5.

4

1

4
Acute exacerbation of CPD 100 (2

3

4

3

1

(

(

(

718
240
142
138
52)
)
)
)
)
)
9

DY WW

)
COPD

Interstitial lung disease
Asthma
Bronchiectasis
Tuberculosis destroyed lung
Coma 2

3
1
9
3
9
0
0
0
7
3
9
6
Neuromuscular disease 7

9
5
2
2
,
5
’

— 2o 0 ==

@ N ©

Data are presented as mean+SD unless otherwise indicated,
MV: mechanical ventilation; ARF: acute respiratory failure; CPD:
chronic pulmonary disease; ARDS: acute respiratory distress
syndrome,

*Others include trauma (1), upper airway obstruction (6), hypo-
volemic shock (3) and cardiac arrest (4).
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(synchronized intermittent mandatory ventilation) 1178
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Figure 1, Distribution of age and APACHE Ill score in the study population, (A) Distribution of age, (B) Distribution of

APACHE Il score,
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Table 2, Outcome of the subjects

Outcome Total patients

ICU outcome, No. (%)

Death 158 (33.0)
Hopeless discharge 78 (16.3)
AMA discharge* 4 (0.8)
Survival 214 (44.7)
Transfer to other hospital” 25 (5.2)
Hospital outcome, No. (%)
Death 187 (39.0)
Hopeless discharge 78 (16.3)
AMA discharge* 4 (0.8)
Survival 185 (38.6)
Transfer to other hospital” 25 (5.2)

*discharge against medical advice despite of high recovery
chance, "Transferred with recovered condition,

Table 3, Mortality according to the cause of respiratory failure

Cause of respiratory failure ICU mortality —Hospital mortality

Aspiration 85.7% 92.9%
Interstitial lung disease 70.8% 75.0%
Sepsis 62.1% 66.7%
Hemoptysis 60.0% 66.7%
Coma 55.6% 66.7%
Pneumonia 53.9% 61.7%
ARDS 50.0% 50.0%
Congestive heart failure 48.0% 48.0%
COPD 20.9% 32.6%

ARDS: acute respiratory distress syndrome; COPD: chronic ob-
structive pulmonary disease,
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Table 4, Total ventilation time, weaning time, length of stay in ICU and hospital according to the cause of respiratory failure

Duration COPD Pneumonia Sepsis

TVT, days 50 7 70
(3.0~13.0) (6.0~20.0) (3.0~17.0) (3.8~143)

WT, days 20 40 20
(0.8~3.3) (20~88) (2.0~10.0) (1.0~98)

LOS in ICU, days 9.0 140 10.0
(6.0~—210) (8.3~26.8) (7.0~250) (6.56~220)

LOS in hospital, days 27.0 320 245
(18.0~92.0) (14.0~565) (18.0~69.0) (12.8~75)

Data are presented as median (interquartile range).

ARDS: acute respiratory distress syndrome; COPD: chronic obstructive pulmonary disease; TVT: total ventilation time; WT: weaning

time; LOS: length of stay.
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Table 5, Comparison between the survivor and the non-
survivor in the ICU

Characteristics Survivor Non-survivor p
Number 243 236
Age, years 604+152 602+16.0 NS
Female, No, (%) 94 (387) 69 (29.2) 0.029
APACHE 1 score 645+227 803+248 <0001
Pulmonary cause, 175 (720) 163 (69.1) NS
No. (%)
NPPV success, No. (%) 11 (39.9) 0
Tracheostomy, No, (%) 83 (3842) 38 (16.1) <0.001
TVT, days 4 (2~9) 8 (4~16) <0.,001
LOS in MICU, days 14 (8~25) 10 (6~20) NS
LOS in hospital, days 37 (21~77) 19 (9.3~34.8) <0.001

Data are presented as mean+=SD or median (interquartile range)
unless otherwise indicated,

APACHE IIIl: acute physiology and chronic health evaluation Ill;
NPPV: non-invasive positive pressure ventilation; TVT: total ven-
tilation time; LOS: length of stay; ICU: intensive care unit; NS:
not significant.
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Table 6, Predicting factors for ICU mortality using a uni-
variate logistic model

Table 7, Predicting factors for ICU mortality using a multi-
variate logistic model

Odds

Odds

Factors ) 95% Cl p Factors . 95% Cl p
ratio ratio
Age 100 099~101 NS Age 100 098~101 NS
Male 153 104~224 0.030 Male 183 1.13~295 0.013
APACHE Il score>70 269 186~390 <0.001 APACHE Il score>70 221 136~359 0.001
Cause of RF Cause of RF
Thc-destroyed lung 1.00 Thc-destroyed lung 1.00
COPD 212 023~1921 NS COPD 312 029~3317 NS
Asthma 500 047~53.00 NS Asthma 1001 078~12842 NS
Bronchiectasis 178 0.13~2352 NS Bronchiectasis 445 (028~72.08 NS
Interstitial lung disease 1943 2.03~1857 0.010 Interstitial lung disease  19.05 170~21387 0,017
Coma 1000 1.09~9144 0.041 Coma 1172 1.05~13063 0045
Neuromuscular 114 0.06~2187 NS Neuromuscular 167 0.74~3736 NS
ARDS 8.00 095~6749 NS* ARDS 948 097~9286 NS*
Postoperative state 480 048~4846 NS Postoperative state 946 078~11471 NS
Congestive heart failure 739 080~6813 NS Congestive heart failure 754 069~82.16 NS
Aspiration 4800 370~62200 0003 Aspiration 3622 233~56301 0010
Pneumonia 936 113~7726 0.038 Pneumonia 1285 134~12321  0.027
Sepsis 1312 155~11124 0018 Sepsis 1701 167~173038 0.017
Hemoptysis 1200 118~12227  0.036 Hemoptysis 15668 127~19372 0.032
Drug intoxication 3.00 026~3533 NS Drug intoxication 567 041~7777 NS
Others 8.00 0.78~8205 NS Others 881 070~11079 NS
No tracheostomy 270 175~418 <0.001 Total ventilation time 108 1.05~111 <0.001
Weaning failure 222 059~833 NS Length of stay in hospital 096 095~0097 <0.001
Total ventilation time 101 1.00~1.02 NS
Weaning time 104 099~109 NS Cl: confidence interval; APACHE Ill: acute physiology and
Length of stay in ICU 100 099~100 NS chronic health evaluation Ill; RF: respiratory failure; IIP: idiopathic

Length of stay in hospital 098 098~099 <0.001

Cl: confidence interval; APACHE Ill: acute physiology and
chronic health evaluation ll; RF: respiratory failure; NPPV:
non-invasive positive pressure ventilation; NS: not significant,
*p=0.056
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