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Abstract: To achieve early prediction of the events of acute exacerbation of chronic obstructive pulmonary disease (AE-
COPD), a patient respiratory waveform monitoring system based on remote ventilators was built. Daily parame-
ters of ventilators used by 29 patients who experienced disease exacerbation events and 29 patients in stable dis-
ease periods were collected and recorded. Feature parameters reflecting the patient’s respiratory rhythm were ex-
tracted from the respiratory waveforms. Multiple disease exacerbation prediction models were established using
feature time series with different intervals from the patient’s hospitalization date to evaluate the prediction mod-
els. The results showed that as the prediction window increased, the predictive performance of the model for dis-
ease exacerbation events first increased and then decreased. The effective prediction time window of the model
was 3—4 d, and after 3-4 d, the area value (AUC value) under the rececier operating characteristic (ROC) curve of
the model no longer had statistical significance; by feature time series, this model can make predictions in the early
stages of disease progression, providing more intervention opportunities for disease prevention and treatment.
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Fig.1 Dynamic planning diagram of time window

7 1 SRR LT 2 FOARR 3287

(1) 76 OW RYSEIL AR, ARSI i ko2 i 8] 2 11 )
TR, IS BEAR SRR OW o XTRE 1 HEY a X
s, B @ DXICPE RS (R i o ) 07 5

(2) £ PW BYSEB A, ASCGE S SE OW (YK i
SAEBE F A 5] B R, LA SAS AN S5 ) B R PW
XERZE 1 AR b DX, B a XRS5 b XK
Ui Z I6) n BRI

MR SIASE 1, 2 TEE PWORIREE OW
TS AECOPD =4k A iU EE . A AN )
A1) 77 11 ARG I S R NI S 40 AECOPD 147 T3
D53 AT , 5 12 BE RS A SO 2 DA 1k EIHS v Tt 5
TR T R P R T P 81 B4 BE, DA TR 8 5 e S P
Iz ISR AT g B Bt 4 R A
1.3 HHERTiE FF SR 2

LR 5T R BN AECOPD 1 5% 1 (4 R AFE 244
PTG R B e SR PR A AR DL . A SO AU
Mk H A6 PR A ST DT A e Y A TR
A NG R Y & 2tk 3 SR 2 DR f A e SN
SEAL IR A I S5 O A W 5 T Y e
{ELA B TRI A 2 B R B 22 930 J5 B P 915 AR 2 AN
GBI ARifEZE $ 07 R ER 25 AELSE 14 DNHFIES
B RSO 08 2 B8 o ASSCRI TR ES K
G FRRFAE I ) P 371 5 A PR A A

IR B A 57 ) 2 Kb i e W 0T 1L | i R <
SRR RO BB RS 13 MRIES AL,
BAFHESEEI N COPD 35— K FIHL AR $2 B
TR o KBRS AT e RS [R5 HE 5], 2L J R B

B2 MREERBSFIESHRE

Fig.2 Schematic diagram of extracting characteristic

parameters from respiratory waveform
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Tab.1 Main characteristic parameters
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Fig.3 Schematic diagram of prediction model establishment
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Tab.2 Results of AUC value of prediction model

PW/ ow/d
1 2 3 4 5 6
1 0.83 0.79 0.81 0.80 0.83 0.81
2 0.81 0.81 0.76 0.82 0.79 0.78
3 0.84 0.67 0.72 0.71 0.68 0.70
4 0.58 0.65 0.56 0.52 0.52 0.43
5 0.60 0.58 0.56 0.57 0.49 0.52
6 0.66 0.64 0.60 0.53 0.54 0.54
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Tab.3 Results of P value corresponding to AUC value of
prediction model

PW/ ow/d
1 2 3 4 5 6
1 0.000 0.000 0.000 0.000 0.000 0.000
2 0.000 0.000 0.001 0.000 0.000 0.000
3 0.000 0.026 0.004 0.006 0.016 0.011
4 0.290 0.046 0.465 0.744 0.834 0.343
5 0.179 0.301 0.423 0.355 0913 0.786
6 0.038 0.063 0.184 0.669 0.570 0.570
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Fig.4 Map of AUC value of prediction model under different
PW and OW
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