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[ Abstract] Objective To explore the predictive value of blood urea nitrogen/albumins (B/A) for death in intensive
care unit (ICU) and within 30 days after discharge in patients with chronic obstructive pulmonary disease (COPD) . Methods
From May to July 2023, patients admitted to the ICU for the first time and were primarily diagnosed with COPD from the Medical
Information Mart for Intensive Care IV (MIMIC-IV) version 2.0 were selected. The clinical data of the patients were collected.
Multivariate Cox proportional risk regression analysis was used to explore the influencing factors of death in ICU and within
30 days after discharge in patients with COPD. The ROC curve was used to explore the predictive value of blood urea nitrogen,
albumins, B/A for death in ICU and within 30 days after discharge in patients with COPD. Results A total of 993 COPD patients
were enrolled, of which 185 (18.6%) patients died in ICU and 230 (23.2%) patients died within 30 days after discharge. There
were significant differences in age, proportion of males, proportion of patients with respiratory failure, proportion of patients with

renal failure, Simplified Acute Physiology Score Il (SAPSTI) , Sequential Organ Failure Assessment (SOFA) score, Autoimmune
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Polyglandular Syndrome type Il (APSII) , systemic inflammatory response syndrome (SIRS) score, Oxford Acute Severity of
[llness Score (OASIS) , blood potassium, blood creatinine, white blood cell count, blood urea nitrogen, albumins, B/A, and
proportion of patients using antibiotics between the patients survived and died in ICU and between the patients survived and
died within 30 days after discharge (P < 0.05) . Multivariate Cox proportional risk regression analysis showed that age, gender,
respiratory failure, renal failure, SAPS I, SOFA score, APSIIl, SIRS score, OASIS, blood potassium, blood creatinine, white blood
cell count, blood urea nitrogen, albumins, B/A, and using antibiotics were the independent influencing factors of death in ICU in
patients with COPD (P < 0.05) ; age, respiratory failure, renal failure, SAPSII, SOFA score, APSII, SIRS score, OASIS, blood
potassium, white blood cell count, blood urea nitrogen, albumins, B/A, and using antibiotics were the independent influencing
factors of prognosis within 30 days after discharge in patients with COPD (P < 0.05) . ROC curve analysis showed that the AUC of
the blood urea nitrogen, albumins, B/A for predicting death in ICU in patients with COPD were 0.698, 0.690, 0.742, respectively,
the AUC of the B/A for predicting death in ICU in patients with COPD was higher than the AUC of the blood urea nitrogen,
albumins for predicting death in ICU in patients with COPD (P < 0.05) , the AUC of the blood urea nitrogen, albumins, B/A for
predicting death within 30 days after discharge in patients with COPD were 0.674, 0.669, 0.713, respectively, the AUC of the B/A
for predicting death within 30 days after discharge in patients with COPD was higher than the AUC of the blood urea nitrogen,
albumins for predicting death within 30 days after discharge in patients with COPD (P < 0.05) . Conclusion B/A is an independent
influencing factor of death in ICU and within 30 days after discharge in patients with COPD, and it has certain predictive value for

the death in ICU and within 30 days after discharge in patients with COPD.
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Figure 1 Inclusion process for COPD patients
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Table 1 Comparison of clinical data between the patients survived and

died in ICU

I (xes, %) 674+121  71.6+122  —4188  <0.001
Bt (n (%)) 400 (495) 115 (622) 9.659"  0.002
BERRAG (n (%) ) 333 (412) 77 (416) 00100 0919
ISR (n (%) ) 383 (474) 146 (789) 60072 <0001
}Em‘ﬁa[}jjﬁi% (n (%)) 381(472) 88(476) 00100 0919
B (n (%) ) 354 (438)  152(822)  88591°  <0.001

SAPST (xxs, 41) 3724119 509+141  —13.588  <0.001
SOFAIF (x5, 4%) 55+37 10.1+44  —14752  <0.001
APSTI (x+s, 4) 484205  786+278  —16818  <0.001
SIRSHA} (x5, 43) 2509 28+08 —5059 <0001
OASIS (55, 7)) 209+87 416495  —12037  <0.001
IEI (X +s, Wmin) 2849 2949 —1207 0228
11 (x5, mmol/L) 42204066 450090  —4771  <0.001
MALEF (x5, mg/dl) 142134 218:160  —6660 <0001
BAMEHEL (x25, x10L) 10962 145+8.8 —6553 <0001
MRER (225, mgd) 29+22 45428 —8364 <0001
HEA (x5, gd) 326£0.61  2.82£0.67 8835 <0001
B/A (F+5) 936+7.68 1682+1127 —10816  <0.001
WHHAER (0 (%) ) 600 (743) 165 (89.2) 18974 <0.001

W ICU=TRE W%, SAPST =fifb Ak M aEiv 4 1T,
SOFA=JF B & B g iPAli, APSMI =242 0P 1T, SIRS=25 &
SERVZRAAL, OASIS=-H G kP ™ ERE ISy, B/A=IMIRE A
LR A A SRR x .

SOFAPE4r. APSII, SIRSIF4;. OASIS. I4F. MMt
B, MJRER . WEHEA . B/A, MABUEZZCOPDEE
JE30 dNFET- T SEI R (P<0.05) , W34,
23 MEREEA. HEM. BANCOPDEZEICUN K EEE30 d
PIFET 1 FL A (i

ROCHNZ T8 A /R, MJRFE A . W& . B/ATIM
COPDEHICUNIET-RIAUCST I 40.698 . 0.690, 0.742, UL
5. F2. B/ATMCOPDEHZICUMNILT-IAUCK FMIRE
A HEATNCOPDEEICUNITIIMAUC, ZRA G2
B (Z=12.66, P<0.001; Z=9.55, P<0.001) .

ROCH X T2 /R, MIRFEA . HEMA . B/ATM
COPDEH HBER30 dNFET-AIAUCSH I M0.674 . 0.669 .
0.713, W26, 3. B/ATMCOPDIEE HEE/H30 dNFET-HY
AUCKFIMRESR . EHERATMCOPDEE HBi/F30 dNFET:
MAUC, ZRAFT%E L (Z=11.40, P<0.001; Z=8.77,
P<0.001) .
3 itig

AW R BN, FRBJECOPDERZICUN M HBEE30 d
BT B S PR & . BEAERFTE £, 4F# 5 COPDRE L
TRANE T AR R, PEBIECOPDAFICUMAE
TSI SZ IR 2R . COPDIRFALT - RAE AL 22 5%, PR b
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F2 HBE30 dAFIE AL T A IR TR LR
Table 2 Comparison of clinical data between the patients survived and

died within 30 days after discharge

£4 COPDHEEHPEE30 ANFET LN RN Z
53

Table 4 Multivariate Cox proportional risk regression analysis of the

[K & Cox Eb £ JXURS: [2]

influencing factors of death within 30 days after discharge in patients with

COPD

Wl (xx5, %) 66.9%12.0 725+709  —6.143  <0.001
B (n %)] 381 (499) 134 (583) 4907 0.027
B (n (%) ) 313 (41.0) 97 (422) 0.096"  0.756
s (n (%) ) 355 (465) 174 (75.6) 60.223*  <0.001
FMEOHTES (n (%) ) 355 (46.5) 114 (49.6) 0654 0418
B (n (%) ) 330 (432) 176 (76.5) 78282  <0.001
SAPSTl (x5, 4) 36.7+11.8 498+137  —14.146 <0001
SOFATFT (x5, 73) 54437 95444 —13.964 <0001
APSTI (% +s, 4) 47.6+20.2 753213 —16.681 <0.001
SIRSIFF (x5, 71) 24+09 28+08 —6.058  <0.001
0ASIS (x5, 4}) 32685 409£95  —12612 <0.001
IFR (F+5, Wmin) 28+9 29+9 —1.379  0.168
M# (x5, mmol/L.) 423066 441087  —3415 <0.001
IALEF (5+5, mg/dl) 141134 205158 —6.021  <0.001
HAMHEL (225, x10L)  108£6.1 141485 —6510  <0.001
MIRZA (T+s5, mgd) 29421 43£29 —8256  <0.001
HEM (Ts, gd) 327+0.62 2.87+0.65 8464 <0.001
B/A (x+5) 922£745  1585+1132  —10308 <0.001
WHER (n (%) ) 565 (740) 200 (87.0)  16.643°  <0.001
e TR X fH.

3  COPDIRHICUMNBET5ZM K 2 114 22 B 22 Cox LA USRS [T )1 43 Hr

Table 3 Multivariate Cox proportional risk regression analysis of the

influencing factors of death in ICU in patients with COPD

At TRAE SE  zfi P HRfH  95%CI
AE SHME 0.006 2.4 0031 1.014 1.001 ~ 1.027
PE5] =0, Y=1 0206 2.04 0.042 1.362 1.011~1.833
WP Ji=0, A=1 0362 3.86 <0.001 2.006 1.409 ~2.858
s J6=0, =1 0575 5.69 <0.001 2.986 2.408 ~4.355
SAPSTI SEONME 0.004  9.16  <0.001 1.043 1.034 ~ 1.052
SOFAPF4r  SZWfE 0.018 946 <0.001 1.162 1.127 ~ 1.199
APSTI STME 0.002 10.15 <0.001 1.023 1.018 ~ 1.027
SIRSP43 ST 0132 4.57  <0.001 1.500 1.260 ~ 1.785
0ASIS STME 0.008 839 <0.001 1.067 1.051 ~ 1.084
QIR SEONME 0125 3.86 <0.001 1.409 1.184 ~ 1.677
Il LT SCMME S 0.037 262 <0.001 1.094 1.022 ~ 1.169
HAMMHE 99 0.005 4.65 <0.001 1.027 1.015~1.038
MRFER — 92(E 0002 423 <0.001 1.010 1.005~1.014
HHEH S 0.060 —5.61 <0.001 0.526 0.420 ~ 0.658
B/A SHNME 0455 5.03 <0.001 2.500 1.749 ~3.574
PR #=0, J&=1 0480 298 0.003 2.028 1.274~3.227

7R, COPDMHBHN T, H I HIETSAx g 71

WHGEN, 5REGHMFR R | B COPDEE ML,
JEIEIG 58 | HEE Y COPD H 33 e 391 1B) 7E T JXUFe 4 \”Ui"ﬁu

T 8.5345% F18.991i

o WG IR R |

5 2 SR COPD R 4 4E

A it SE  zfti P HR{E  95%CI
AE SCNME 0.006 3.63 <0.001 1.022 1.009 ~1.033
PES =0, %=1 0.154 1.07 0282 1.154 0.888 ~1.501
MR ES  J6=0, AF=1 0261 342  0.001 1.694 1.253~2.290
8 =0, fi=1 0333 4.87 <0.001 2.135 1.573 ~2.898
SAPSTI STME 0004 9.06 <0.001 1.039 1.030~1.047
SOFAPESY  SZllf  0.163 8.63 <0.001 1.132 1.101 ~1.165
APSTI STME 0002 957 <0.001 1.020 1.015~1.024
SIRSPE4»  SEfE 0121 537 <0.001 1.532 1.311~1.791
OASIS SEONME 0.007 8.49 <0.001 1.061 1.046 ~1.075
AR S 0108 2.62  0.009 1.253 1.058 ~ 1.484
I AL SEfE 0034 1.87  0.061 1.063 0.997 ~1.133
HANMTHE S0 0.006 4.61 <0.001 1.025 1.014~1.036
MRER  SSME 0002 3.84 <0.001 1.008 1.004~1.013
BN STME 0.062 —4.90 <0.001 0.601 0.490 ~0.736
B/A SCME 0263 3.85  <0.001 1.773 1.325~2.373
flHE R /=0, B=1 0322 254 0011 1.645 1.120~2.414

R5 MIREA. WHEE . BAXCOPDEZEICUNIET AT

Table 5 Predictive value of blood urea nitrogen, albumins, B/A for

death in ICU in patients with COPD

b AUC  95%CI Pl R R FRRE
MREA 0.698 0.657~0.739 <0.001 28mg/dl  0.66  0.64
HEM  0.690 0.647~0.734 <0.001 3.06g/dl 063  0.64

B/A  0.742 0.705~0.780 <0.001 8.08 073 0.59
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Figure 2 ROC curve of blood urea nitrogen, albumins, B/A for
predicting death in ICU in patients with COPD
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Table 6 Predictive value of blood urea nitrogen, albumins, B/A for
death within 30 d after discharge in patients with COPD

PR AUC 95%CI Pl WAEEWHE REUE R
MRER 0674 0.635~0.713 <0.001 28mgdl  0.61  0.65
HEMA 0669 0.629~0.709 <0.001 3.15gdl 064  0.60

B/A 0713 0.676~0.749 <0.001 8.08 0.73  0.59
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Figure 3 ROC curve of blood urea nitrogen, albumins, B/A for
predicting death within 30 d after discharge in patients with COPD
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