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[ Abstract] Objective To investigate the predictive value of Red blood cell distribution width to albumin ratio
(RAR) and neutrophil-to-lymphocyte ratio (NLR) for28 d of death in patients with severe acute respiratory distress syn-
drome (ARDS) supported by veno-venous extracorporeal membrane pulmonary oxygenation (VV-ECM O). Methods Clini-
cal data of VV-ECM O-supported ARDS patients admitted to the intensive care unit (ICU) of the Second Affiliated Hospital
of Zhengzhou University from August 2019 to February2024 were retrospectively selected. The time of patients' initiation of
VV-ECMO therapy was used as the starting point of the study, and they were divided into 49 cases in the survival group and
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112 cases in the death group based on survival after 28 d of treatment. Pearson correlation coefficients were used to analyze
the correlation between RAR, NLR, and PLR and APACHE Il score and SOFA score; multifactorial logistic regression was
used to analyze the factors influencing the prognosis of patients with severe ARDS; and subject work characteristics (ROC)
curves were used to evaluate the predictive value of RAR, NLR, and PLR on the death of 28-d mortality in those treated with
VV-ECMO; Kaplan-M eier method to analyze 28 d cumulative survival of severe ARDS patients with different RAR, NLR,
and PLR levels. Results RAR, NLR, and PLR were higher in the death group than in the survival group (¢/P=6.802/<0.001,
4.847/<0.001,2.936/<0.001); RAR was positively correlated with APACHE 1I scores and SOFA scores in ARDS patients
treated with VV-ECMO (/P =0.175/0.027,0.250/0.001), and PLR was negatively correlated with APACHE II score and SO-
FA score (/P= -0.190/00.016, —0.397/<0.001); the results of multifactorial logistic regression analysis showed that high age,
APACHE II score, SOFA score, RAR, and NLR were the main factors in the VV-ECM O-treated independent risk factors for
28-d death in ARDS patients[ OR(95% CI)=1.055 (1.001 - 1.111), 1.235 (1.029 - 1.482), 1.284 (1.022 - 1.614), 3.135 (1.
163 —8.448), and 1.059 (1.002 - 1.120)], and that ICU hospitalization prolonged duration was independent protective factor
[ OR(95% CI)=0.758 (0.664 —0.866)]; The area under the curve (AUC) of RAR, NLR, PLR, and the combination of the
three for predicting 28 d death in VV-ECM O-treated patients was 0.774, 0.716, 0.584, and 0.848, respectively, and the com-
bination of the three was superior to their respective individual predictions (Z/P =2.581/0.010, 3.947/<0.001, 5487/ <0.001);
Kaplan-Meier survival analysis showed that 28 d cumulative survival was lower for those with RAR =0.49 than for those
with RAR <049 (8.33% vs. 4831%, x° =30.050, P<0.001); and 28 d cumulative survival was higher for those with NLR
=24.64 was lower than those with NLR <24.64 (10.61% vs. 44.21%, x° =20.772, P<0.001); those with PLR =401.31 had
lower 28 d cumulative survival than those with PLR <401.31 (12.50% vs. 36.36%, x° =8.086, P =0.004). Conclusion
RAR, NLR, and PLR all have a certain predictive value for the prognosis of patients with ARDS supported by VV-ECMO,
and the combined diagnostic predictive value of the three is even higher.

[ Key words] Acute respiratory distress syndrome; Red blood cell distribution width to albumin ratio;Neutrophil to
lymphocyte ratio; Platelet-to-lymphocyte ratio; Veno-venous extracorporeal membrane oxy genation; M ortality ; Prognosis
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R 1 EAFHFIBET 4] ARDS S I RYOR L8
Tab.1 Comparison of clinical data between the survival group and the death group of ARDS patients

moH A (n =49) BT (n=112) Y/l P1{A
BIF(%) ] 33(67.35) 82(73.21) 0.575 0.448
AEW (x x5, %) 50.18 +15.36 62.22 £15.33 4.582 <0.001
ICU AfERFE] (2 £5,d) 26.47 £13.95 8.56 £6.20 8.619 <0.001
MR [ (% ) ] 20(40.82) 49(43.75) 0.120 0.729
PRI B(% ) ] 21(42.86) 52(46.43) 0.175 0.675
APACHE T 343 (x +5,53) 14.84 +4.02 20.49 +7.20 6.355 <0.001
SOFA ¥E3 (% +5,5%) 11.27 £4.00 13.73 £4.40 3.362 <0.001
NEUT(x s, x10°/L) 10.87 +6. 82 11.10 £5.38 0.238 0.812
LYM(z +s, x10°/L) 0.87 +0.74 0.56 +0.57 2.875 0.005
PLT(x x5, x10°/L) 129.67 £77.03 120.56 +78.91 0.679 0.498
RDW (x +5,% ) 13.86 =1.22 14.83 £2.47 3.325 0.001
Alb(x +5,g/L) 33.21 £5.11 28.82 +4.49 5.475 <0.001
PCT(x +s,ug/L) 20.54 +33.91 14.14 £27.74 1.161 0.249
ECMO 217 if e LR (x + 5, mmol /L) 5.28 £5.15 9.37 £7.98 3.888 <0.001
ECMO (i) (x +5,d) 10.10 £6.00 6.59 +4.59 3.402 <0.001
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Tab.2 Comparison of RAR, NLR, and PLR between the survival
and death groups of ARDS patients

(xxs)

@G Bk RAR NLR PLR

EAFH 49 0.43+0.01  16.18 £1.64  232.45+29.58

o 112 0.53£0.01  33.09 £3.08  403.87 +50.34
¢ fH 6.802 4.847 2.936
P1H <0.001 <0.001 <0.001

2.2 RAR.NLR.PLR 5 APACHE II ¥¥4> SOFA 353
FIFEGPE  H25%2 VV-ECMO J5Y7 B9 ARDS B3 RAR
5 APACHE 1[I #¥4) . SOFA PF4r £ IE#H %, PLR 5
APACHE T P¥4> SOFA PEAr A (P <0.05) , L
%3,

£ 3 RAR.NLR.PLR 5 APACHE II ¥4, SOFA ¥ 43 1) 4
Kot
Tab.3  Correlation between RAR, NLR, PLR and APACHE II
score, SOFA score
5 H APACHE II 3£/} SOFA 4y
r i PE r P1H
RAR 0.175 0.027 0.250 0.001
NLR -0.073 0.360 -0.149 0.059
PLR -0.190 0.016 -0.397 <0.001
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AT Z & Logistic 18119 438, 25 3 R« 45 1% 5
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A2 1CU AR Al S AR 4P R 3R (P <0.05)
W4,
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ARDS & # 28 dFET-H TN (A £ RAR . NLR |
PLR Xf VV-ECMO 97 # 28 d AE.1- A9 00 # A9
ROC M &, it 5 & i Al (AUC) , 45 R B .
RAR NLR \PLR } = FH B & Wil #52 VV-ECMO if
JTHY ARDS £ #28 dAET- Y AUC 43l 4 0. 774 |
0.716.0.584 0. 848 , = FH WAL T4 FH FL 0 F I 4y
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Tab.5 The predictive value of RAR, NLR, and PLR for 28 day

mortality in ARDS patients receiving VV-ECMO treatment

ok g5 Youden

RN s Cut-off f  AUC 95% CI o

B
RAR 0.49 0.774 0.702 ~0.846 0.589 0.878 0.467
NLR 24.64 0.716 0.635~0.798 0.527 0.857 0.384
PLR 401.31 0.584 0.494 ~0.674 0.321 0.898 0.219
=HBA 0.848 0.787 ~0.909 0.714 0.857 0.571

2.5 Al RAR &% VV-ECMO 477 28 d IFET=
TS AEA I AT ARYE RAR BY#IMHE 835 55
A1 RAR 2H(=0.49) FiIfi RAR 41( <0.49) , Kaplan-
Meier £ 77 MHZE ST HT 25 R 7R, 7 RAR 4128 d RiT4:
FEZ AL TX RAR 4H (8. 33% vs. 48. 31% ,x*/P =
30.050/ <0.001) , WLIE 2,

E1 RARNLR PLR #Jll4%% VV-ECMO i&J7 i) ARDS &
28 d FETZHY ROC £k

Fig.1 ROC curves of RAR, NLR, and PLR predicting 28 day

mortality in ARDS patients receiving VV-ECMO treatment

2.6 A NLR B H:52 VV-ECMO {67 28 d HBET:
TEOL AR AT RS NLR B WA, 5 8 5 43
A NLR 4 ( =24. 64) FIik NLR 4 ( <24. 64) , Kap-
lan-Meier 2E£7 M1 4 50 B 45 R k7R, =5 NLR 4 28 d 8
FHEERAL TR NLR 41 (10. 61% vs. 44.21% x*/P =
20.772/ <0.001) , WK 3,

R4 ZHE Logistic [MIHHTHZ VV-ECMO JY7HY ARDS B3 28 d FLT- (54 m0 [ %

Tab.4 Multivariate Logistic regression analysis of factors influencing 28 day mortality in ARDS patients receiving VV-ECMO treatment

Ly BIE SE 18 Wald {8 P1ia OR {4 95% CI

sty 0.053 0.027 3.937 0.047 1.055 1.001 ~1.111
ICU AfERR K -0.277 0.068 16.528 <0.001 0.758 0.664 ~0. 866
APACHE 11 ¥F4r 5 0.211 0.093 5.148 0.023 1.235 1.029 ~1.482
SOFA P43 0.250 0.117 4.595 0.032 1.284 1.022 ~1.614
ECMO iz 17 101 18] 5 5 7L R {8 5 0. 151 0.109 1.928 0.165 1.163 0.940 ~1.439
ECMO iz 17t a4 0.094 0.088 1.150 0.284 1.099 0.925 ~1.306
LYM & -0.718 0.806 0.793 0.373 0.488 1.101 ~2.367
RDW fi& -0.639 0.466 1.886 0.170 0.528 0.212 ~1.314
Alb {i% 0.411 0.300 1.876 0.171 1.509 0.838 ~2.718
RAR 75 1.143 0.506 5.104 0.024 3.135 1.163 ~8.448
NLR % 0.057 0.028 4.069 0.044 1.059 1.002 ~1.120
PLR & 0.001 0.001 0.151 0.698 1.000 0.997 ~1.002
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B2 AR RAR B 4% VV-ECMO J4J7 28 d Kaplan-Meier 2E
A2k
Fig.2 Kaplan-Meier survival curves of 28 day VV-ECMO treat-
ment for different RAR patients

B3 RIF NLR #4552 VV-ECMO 457 28 d Kaplan-Meier 4=
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Fig.3 Kaplan-Meier survival curves of 28 day VV-ECMO treat-
ment for different NLR patients
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Fig.4 Kaplan-Meier survival curves of 28 day VV-ECMO treat-

ment for different PLR patients
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