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eligibility between 2014/1/1 and

N = 201 patients assessed for
2018/12/31

hd

N

[ N= 138 enrolled for study
J

~
N =40 N =98
Successful Ventilator
weaning dependent
)

} N = 63 excluded
9 NPPV
1 Age < 18 years old

14 Incomplete data
27 Repeated admission
11 LOS < 30 days (death, go
back ICU)
1 Step-down home
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All Successful weaning  Ventilator dependent

(N=138) (N=40, 29%) (N=98, 71%) Pvalue
Age, median (IQR) 79.4 (67.6-87.4)  76.6 (63.4-83.3) 80.4 (71.3-87.9) 0.026
Male, n (%) 86 (62.3) 23 (57.5) 63 (64.3) 0.455
Tracheostomy, n (%) 89 (64.5) 26 (65) 63 (64.3) 0.937
APACH II, mean = SD 225+£52 224 £ 57 225 +5.0 0.846
Referral hospital, n (%)
Medical center 56 (40.6) 19 (47.5) 37 (37.8)
Regional hospital 14 (10.1) 2 (5.0) 12 (12.2)
Our own hospital 59 (42.8) 15 (37.5) 44 (44.9) 0.198
Local hospital 7(5.1) 4 (10.0) 3.1
Home-care MV 2(1.4) 0(0) 2(2.0)
Duration of MV before RCW admission, median
(IQR)
21~63 days, n (%) 81 (58.7) 28 (70) 53 (54.1)
0.085
> 63 days, n (%) 57 (41.3) 12 (30) 45 (45.9)
Previous weaning trial unit, n (%)
Direct ICU step-down 47 (34.1) 8 (20) 39 (39.8)
RCC step-down 91 (65.9) 32 (80) 59 (60.2) 0026
Comorbidities, n (%)
Neurological disorders 70 (50.7) 20 (50.0) 50 (51.0) 0.913
Chronic lung diseases 64 (46.4) 14 (35.0) 50 (51.0) 0.087
Congestive heart failure 49 (35.5) 12 (30.0) 37 (37.8) 0.388
Uremia 18 (13.0) 2(5.0) 16 (16.3) 0.073
Neoplasm 19 (13.8) 2 (5.0) 17 (17.3) 0.056
DM 51(37.0) 11 (27.5) 40 (40.8) 0.141
Others/Thyroid/Adrenal 32(23.2) 9(22.5) 23 (23.5) 0.903
Primary reason for MV, n (%)
Neurological system 38 (27.5) 12 (30.0) 26 (26.5) 0.679
Respiratory system 66 (47.8) 16 (40.0) 50 (51.0) 0.240
Cardiovascular system 18 (13.0) 6 (15.0) 12 (12.2) 0.663
Severe sepsis 14 (10.1) 5(12.5) 9(9.2) 0.558

#i%S © IQR, interquartile range; APACHE, acute physiologic and chronic health evaluation; MV, mechanical

ventilation.
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(n2:18 16,35?7%2) (ni5673: j? .y35%) Pvalue
Previous weaning trial unit, n (%)
Direct ICU step-down 23 (28.4) 24 (42.1)
RCC step-down 58 (71.6) 33(57.9) 0-0%4
MYV liberation, n (%)
Successfual weaning 28 (34.6) 12 (21.1)
0.085
Ventilator dependency 53 (65.4) 45 (78.9)
Overall Mortality, n (%) 24 (29.6) 24 (42.1) 0.130
xR=: [FRSH#RHERE
All Successful weaning Ventilator dependent P value
(N=138) (N=40, 29%) (N=98, 71%)
Decompensate HF 37 (26.8) 9(22.5) 28 (28.6) 0.465
COPD/Asthma 33(23.9) 9(22.5) 24 (24.5) 0.804
Recurrent pneumonia 38 (27.5) 9(22.5) 29 (29.6) 0.397
Previous stroke/I[CH/dementia /Parkinsonism 64 (46.4) 15 (37.5) 49 (50.0) 0.182
Neuromuscular disorders 6 (4.3) 2 (5.0) 4(4.0) 0.810
Uncontrolled epilepsy 2(1.4) 2 (5.0) 1(1.0) 0.497
CKD (Cr >2.5)/Uremia 22 (15.9) 2 (5.0) 20 (20.4) 0.025
Severe urosepsis 3(2.2) 2 (5.0) 1(1.0) 0.146
Severe ileus/Ascites 8(5.8) 1(2.5) 7(7.1) 0.438
Severe wound infection 3(2.2) 1(2.5) 2(2.0) 1.000
Recent diagnosed neoplasm 18 (13.0) 2(5.0) 16 (16.3) 0.073
Other uncontrolled infections 15 (10.9) 3(7.5) 12 (12.2) 0.553
Severe malnutrition (alb <2.0) 7(5.1) 2(5.0) 5(5.1) 1.000
Severe hypoxic/metabolic encephalopathy 17 (12.3) 6 (15.0) 11 (11.2) 0.573

#E%ES : HF, heart failure; COPD, chronic obstructive pulmonary disease; CKD, chronic kidney disease.
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All Successful weaning Ventilator dependent P value
(N=138) (N=40, 29%) (N=98, 71%)
New stroke 3(2.2) 0 (0) 33.1) 0.556
AMI 6(4.3) 1(2.5) 5(5.1) 0.672
Pneumothorax 5(3.6) 0(0) 5(5.1) 0.321
VAT 62 (44.9) 17 (42.5) 45 (45.9) 0.714
VAP/empyema thoracis 71 (51.4) 15 (37.5) 56 (57.1) 0.036
UTI 38 (27.5) 10 (25.0) 28 (28.6) 0.670
Skin and soft tissue infection 16 (11.6) 5(12.5) 11 (11.2) 0.778
Acute GI tract bleeding 21(15.2) 4 (10.0) 17 (17.3) 0.276
Acute ileus/intestinal obstruction 19 (13.8) 3(7.5) 16 (16.3) 0.172
Clostridium difficile infection 6(4.3) 3(7.5) 3@3.1) 0.246
AKI and hemodialysis 11 (8.0) 1(2.5) 10 (10.2) 0.176

#EEL : AMI, acute myocardial infarction; VAT, ventilator associated tracheobronchitis; VAP, ventilator associated pneumonia; UTI,

urinary tract infection; AKI, acute kidney injury.

T : Cox proportional hazards regression analysis 27 EEMN IR BEITIR 2=GV1ERER 3R

Univariate analysis Multivariate analysis

HR 95% CI Pvalue aHR 95% CI Pvalue
CKD (Cr >2.5)/Uremia leading to difficult weaning MV 328 0.79-13.60  0.102 330 0.79-13.80  0.103
VAP/empyema thoracis complication in RCW hospitalization 2.28  1.20-4.33 0.012 2.59  1.35-4.99 0.004
Age =80 years old at RCW admission 237  1.20-4.67 0.013 2.50 1.27-4.94 0.008
Previous duration of MV > 63 days before RCW admission 1.93  0.98-3.80 0.057 1.59 0.80-3.15 0.184
Direct ICU step-down to RCW 238 1.10-5.19 0.028 245  1.11-5.39 0.026

#Mi%S © CKD, chronic kidney disease; VAP, ventilator associated pneumonia; MV, mechanical ventilation; HR, hazard ratio; aHR,

adjusted hazard ratio.
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Rapid shallow breath index in both groups
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Patients who continuously use mechanical ventilation for more than 21 days were considered as victims of
prolonged mechanical ventilation with chronically critical ilinesses. For successful weaning off ventilator, we have
to solve all the causes of difficult weaning or try to compensate organ capacity and work of loading on cardiopulmo-
nary system to a new patho-physiologic balance. In clinical practice, we used to check up patients’ weaning index
to predict the possibility of successful weaning off ventilator, which was often considered as a surrogate marker for
respiratory functional recovery. The goal of this study is to review patients’ clinical data, including demographics,
ventilator settings, biochemistry data, etiologies of acute respiratory failure, precipitating factors associated with
difficult weaning and complications happened during hospitalization. In addition, previous mechanical ventilation
duration before admission and referral weaning unit were also reviewed for analysis. This study found patients with
age more than 80, or a direct step-down from ICU or acquiring a complication of pneumonia or empyema thoracis
during hospitalization were independent factors associated with the difficulty to wean off prolonged mechanical ven-
tilation. Meanwhile, single rapid shallow breathing index measurements might not good enough to predict successful
weaning off mechanical ventilation, and trends of index measured monthly after admission to respiratory care ward
showed the differences between successful weaning and ventilator dependent status. (J Intern Med Taiwan 2020;
31: 348-358)



