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Table 1 patient characteristics

All patients n=36 PAPn=11 Non-PAP n-25 p value
Age (years)? 65.1 £14.2 733£125 61.6 £13.6 0.020*
Sex, male, n (%) 26 (72.2) 9 (81.8) 17 (63) 0458
Height, (cm)? 164.1 =£10.0 163477 1644 +109 0.75
Weight (kg)?
Critical care center admission 60.2£12.2 599+ 15.0 603112 0.937
Extubation 615118 60.0£11.3 62.3£12.1 0484
Critical care center discharge 57.3+10.8 55.1+112 583 +10.7 0.436
Hospital Discharge 551%11.0 51.7£119 56.6 £10.5 0.305
BMI (kg/m?)?
Critical care center admission 241+49 240%6.0 242+45 0.945
Extubation 24647 239£45 250£48 0.528
Critical care center discharge 230+43 221+45 233+43 0.443
Hospital Discharge 221+44 20.7+48 227+42 0.258
Primary diagnosis, n (%)
Respiratory disease 0 (0.0) 0 (0.0) 0 (0.0) ()
Cardiac disease 10 (27.8) 5 (45.4) 5 (20.0) 0.116
Brain disease 6 (16.7) 2 (182) 4 (16.0) 0871
Digestive disease 8 (22.2) 2 (182) 6 (24.0) 0.699
Injury disease 8 (222) 2 (182) 6 (24.0) 0.699
Others 4 (11.1) 0 (0.0) 4 (16.0) 0.159
APACHE 1I score (points)? 231%x9.1 28597 208+92 0.039*
CCI (points)® 2 (1-3) 3 (2-4) 2 (1-3) 0.107
GCS (points)® 9 (3-14) 8 (3-13) 9 (3-14) 0517
Consciousness, n (%), < GCS14 11 (30.6) 2 (182) 9 (36.0) 0.439
ICDSC (points)®
Critical care center admission 4 (0-5) 4 (3-5) 4 (0-5) 0.390
Extubation 5 (3-5) 5 (5-6) 4 (3-5) 0.024*
Critical care center discharge 2 (0-5) 5 (4-5) 1 (0-3) 0.002**
Delirium, n (%), = ICDSC4
Critical care center admission 21 (58.3) 8 (72.7) 13 (52.0) 0.295
Extubation 26 (72.2) 11 (100) 15 (60.0) 0.016*
Critical care center discharge 13 (36.1) 8 (72.7) 5 (20.0) 0.004**
Duration of orotracheal intubation with MV (days)® 5 (3-7) 4 (3-7) 5 (3-7) 0.892
Hospital length of stay (days)® 35 (22-45) 46 (40-73) 30 (14-38) < 0.001**
Critical care centre length of stay (days)"® 8 (6-15) 8 (6-26) 8 (7-11) 0.588
Home discharge, n (%) 14 (389) 2 (182) 12 (480) 0.142

a: average = SD, b: median (IQR)

SD: Standard Deviation, IQR: Interquartile Range, BMI: Body Mass Index,

APACHE 1I score: Acute Physiology and Chronic Health Evaluation score, CCI: Charlson Comorbidity Index,
GCS: Glasgow Coma Scale, ICDSC: Intensive Care Delirium Screening Checklist, MV: Mechanical Ventilation
0 p <005, **:p <001
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Table 2 Comparison of rehabilitation data between PAP group and Non-PAP group

PAP Non-PAP
n=11 n-25 b value

Prescription of rehabilitation, n (%) 11 (100) 19 (76.0) 0.148
Duration until rehabilitation from admission (days)® 3 (2-5) 5 (2-9) 0.171
Duration of rehabilitation (days)” 42 (35-72) 25 (18-23) 0.002**
Days of rehabilitation (days)® 21 (15-34) 13 (6-19) 042
Units of rehabilitation (units)® 28 (16-42) 17 (7-28) 0.171
Minutes of rehabilitation (minutes)® 560 (320-830) 340 (140-550) 0.171
Rehabilitation enforcement frequency®

Unit frequency (Units/days) 1.19£0.18 147 £0.27 0.012*

Minute frequency (minutes/days) 239+37 283*54 0.013*
Duration until out-of-bed from extubation (days)” 6 (4-8) 1(1-2) 0.008**
FSS-ICU (points)®

Extubation 2 (1-3) 2 (2-3) 0.227

Critical care center discharge 3 (3-10) 20 (14-24) 0.019*

Hospital discharge 22 (6-31) 34 (24-35) 0.025*
BI (points)®

Extubation 0 (0-0) 0 (0-0) 0.261

Critical care center discharge 5 (0-15) 40 (25-60) 0.003**

Hospital discharge 35 (50-75) 90 (60-100) 0.029*
Independence walking abilityes of hospital discharge, n (%) 1 (9.1) 14 (56.0) 0.015*

a: average = SD, b: median (IQR)

SD: Standard Deviation, IQR: Interquartile Range

FSS-ICU: Functional Status Score for the ICU, BI: Barthel Index

. p <005 **:p <001

Table 3 Comparison of Swallowing function data between PAP group and Non-PAP group

PAP Non-PAP
n=11 n-25 b value
MWST (points)® 3 (1-3) 5 (3-5) 0.003**
FILS (points)®
Extubation 2 (2-2) 2 (2-2) 0.588
Critical care center discharge 2 (2-6) 7 (7-9) 0.002**
Hospital discharge 8 (2-10) 10 (8-10) 0.22
FOIS (points)®
Extubation 1(1-1) 1(1-2) 0.249
Critical care center discharge 2 (1-4) 6 (4-7) < 0.001**
Hospital discharge 6 (1-7) 7 (7-7) 0.84
Duration until oral ingestion from extubation® 5 (2-7) 1(1-1) 0.015*
Oral ingestion of hospital discharge, n (%) 7 (63.6) 22 (88.0) 0.089

b: median (IQR)

IQR: Interquartile Range, MWST: Modified Water Swallowing Test,
FILS: Food Intake LEVEL Scale, FOIS: Functional Oral Intake Scale
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Table 4 Comparison of Blood biochemical test data between PAP group and Non-PAP group

PAP

Non-PAP

n=11 n-25 b value

ALB (g/dD®

Critical care center admission 4 (3-4) 4 (3-4) 0.547

Extubation 2 (2-3) 2 (2-3) 0.85

Critical care center discharge 2 (2-3) 3 (2-3) 0.398

Hospital discharge 3 (3-3) 3 (3-4) 0.491
Hb (g/dl)®

Critical care center admission 13 (10-15) 3 (12-15) 0.81

Extubation 9 (8-9) 0 (9-11) 0.189

Critical care center discharge 8 (8-10) 0 (9-11) 0.169

Hospital discharge 10 (10-12) 1 (10-12) 0.718
WBC (/ul)®

Critical care center admission 14,700 (11,100-18,800) 8,700 (7,100-11,400)  0.001**

Extubation 11,000 (9,100-11,950) 7.900 (6,400-9,400) 0.061

Critical care center discharge 8,800 (8,150-11,350) 7,000 (6,000-9,000)  0.071

Hospital discharge 8280 (5800-11,400) 4,900 (4,200-7,400)  0.009**
CRP (mg/dl)®

Critical care center admission 2 (1-5) 0 (0-4) 0.352

Extubation 9 (3-16) 5 (2-9) 0.154

Critical care center discharge 3 (2-14) 2 (1-4) 0.135

Hospital discharge 1 (1-3) 0 (0-1) 0.029*

b: median (IQR)

IQR: Interquartile Range, ALB: Albumin, Hb: Hemoglobin, WBC: White Blood Cell,

CRP: C-Reactive Protein

*:p <005 **F:p <001

Table 5 Multiple logistic regression analysis for PAP onset

Partial regression coefficient  p value Odds ratio  95% confidence interval
MWST —3.588 0.049* 1.028 1.001-1.049
model x?test: p < 0.05, percentage of correct classifications: 73.1%
MWST: modified water swallowing test
*:p <005

%, ABtEr04E#; & APACHE 1T score, #)IlI#EIT
RO MWST, #E RO ICDSC, #hE 7 bR
HIGIG T coMM, HED S ORI T TOW
M, ABERED WBC ZHBIZEKE LCTRER - 2
BMECE24Ea Y AT 4 v 7 WIGEGH %47 -
7o. BTN XBUEDORERIE p<005 THETH Y,
ZEIEIMWST 254 S p<005 THETH -7 (W
[BlAR%E — 3588, p<0.05, F v X1t 1.028, 95%1=
FEIX [ 1.001-1.049). Hosmer - Lemeshow % D

478

Fixp=0124 T, HBIHHEILT731% L BIFTH -
72. Lo LA v XHIE 1.028 & A5 7. PAP 38
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Fig. 1 ROC curve of MWST for PAP onset
the vertical axis: sensitivity, the horizontal axis: 1-specificity
cut off value of MWST: 2
sensitivity: 64 %, specificity: 88%, p<0.01, AUC=0.875,
95%CI: 0.012-0.301
ROC curve: Receiver Operating Characteristic curve,
MWST: Modified Water Swallowing Test, AUC: Area
Under the Curve, CI: Confidence Interval
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INSPECTION OF THE PREDICTIVE FACTOR OF POST-EXTUBATION
ASPIRATION PNEUMONIA IN PATIENTS WHO REQUIRED
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Abstract —— Post-extubation dysphagia causes high mortality, however under the present conditions
systematic deglutition evaluation is not done in the critical care center. The purpose of this study was to
inspect the predictive factor of post-extubation aspiration pneumonia (PAP) onset due to post-extubation.
We conducted a retrospective study from Jan. 2016 to Mar. 2017 of patients who required mechanical
ventilation for more than 48 hours in a critical care center. The data of 36 subjects (excluding tracheoto-
my and community-acquired pneumonia patients) with aspiration pneumonia before extubation were
extracted. We classified subjects as PAP group (11) and Non-PAP group (25). We carried out single
variable analysis and multivariate analysis, and calculated a cut-off value of PAP onset. The PAP onset
rate was 30.6% (11/36). PAP group had a significantly high age and APACHE 1I score on admission at
the critical care center, low MWST at the first ingestion, presence of delirium at the extubation, delayed
ingestion starting day and out-of-bed starting day, low Functional Status Score for ICU and Barthel Index
at the discharge of hospital and extended hospital length of stay (p<0.05). As a result of multivariate
analysis, modified water swallowing test (partial regression coefficient —3.588, p<0.05, OR: 1.028, 95% CI:
1.001-1.049) was extracted, and two points of cut-off value (sensitivity: 64% , specificity: 88% , p<<0.01,
AUC=0.875, 95% CI: 0.012-0.301) were calculated. The PAP patients had a decreased basic movement
ability and activity daily living ability at discharge. Further inspection of swallowing evaluation, which is
systematic regarding PAP prevention is necessary because this study did not enforce comprehensive
swallowing screening examination.

Key words: post-extubation aspiration pneumonia, dysphagia, mechanical ventilation
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