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Correlation between PLR,ELR,RAR and prognosis in newborns with respiratory
distress syndrome complicated by ventilator-associated pneumonia
QU Haixin' , LIANG Junxia' , YUAN Erwei' ,LIU Lu',GUO Weiping” , SHI Lixia'
(1.Department of Neonatal ,The First Affiliated Hospital of Hebei North University ,Hebei Zhangjiakou 075000 ,China ;
2.Department of Pediatric ,The First Affiliated Hospital of Hebei North University , Hebei Zhangjiakou 075000 ,China )

[Abstract] Objective To explore the changes in platelet-to-lymphocyte ratio (PLR) , eosinophil-to-lymphocyte ratio (ELR) ,and red
blood cell distribution width-to-albumin ratio (RAR) in neonates with neonatal respiratory distress syndrome (RDS) complicated
by ventilator-associated pneumonia ( VAP) and their impact on prognosis, as well as to assess the predictive ability of these
combined factors. Methods A total of 120 neonates with RDS admitted to the First Affiliated Hospital of Hebei North University
from August 2021 to August 2023 were selected as the study subjects.Based on the occurrence of VAP, they were divided into the
VAP group (22 cases) and the non-VAP group (98 cases).According to the severity of illness, the patients of VAP group were
further divided into the low-risk group (7 cases), moderate-risk group (8 cases),and high-risk group (7 cases).The VAP group
was followed up for 28 days for prognosis, with the follow-up results divided into the survival group (16 cases) and the death group

(6 cases).Blood routine tests were performed using an automatic blood analyzer to calculate the levels of PLR, ELR,and RAR.
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Multivariate logistic regression was used to analyze the prognostic factors of RDS complicated by VAP. Receiver operating
characteristic (ROC) curves were applied to analyze the relationship between PLR,ELR,and RAR levels and prognosis in neonates
with RDS complicated by VAP. Results Compared with the non-VAP group.the levels of PLR,ELR.and RAR in the VAP group
were significantly higher (1 =5.580,7.970 and 11.603, respectively, P<C0.05).Compared with the low-risk group,the PLR level
was significantly higher in the high-risk group (F=5.950,P <C0.05).Compared with the low-risk group,the ELR and RAR levels
were significantly higher in the moderate-risk and high-risk groups (F =14.,788 and 20.248,respectively, P<(0.05).Compared with
the survival group,PLR (¢=3.501,P =0.002),ELR (¢=5.502, P <(0.05) and RAR (+=3.646,P =0.002) levels in the death
group were significantly increased. PLRLOR =2.744 (1.772-4.248) ], ELR[OR =3.285 (1.714-6.297) ], RAR[OR =1.894 (1.485-2.
415) Jlevels were the prognoses of RDS complicated with VAP (P <C0.05).Compared with individual prediction of PLR,ELR and
RAR, the combined prediction of these three factors significantly increased the area under the curve (AUC) for predicting prognosis
in neonates with RDS complicated by VAP (95%CI :0.718-0.991) (Z pir—pLr+ Lr+ kAR = 3.575 s P <0.001 3 Z g g—pLr+ ELR+ kAR = 3.319 5
P<C0.001; Zrar~pLr+ LR+ RAR = 4. 582, P <C0.001). Conclusion The levels of PLR, ELR, and RAR are significantly increased in
neonates with RDS complicated by VAP and are associated with the severity of illness. These factors are important predictors of
prognosis in neonates,and their combined detection can improve the predictive value for prognosis in RDS complicated by VAP.
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lymphocyte ratio;red blood cell distribution width/albumin ratio; prognosis
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KAV AR T B R 7 22 43 s ik — 20 P LG A
SNK-q ¥, PIZHTHE %R BAT R 7 ke 96 F 911 4L
(A a0 JEKR, HHZHER Logistic |45
B RDS 3 & VAP SBILBUG MR R, RHZIKH
TAE4FAE (receiver operating characteristic, ROC) [ £&
43 H1 RDS 3f % VAP i 24E )L PLR.ELR,RAR /K
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#1 W4HPLR.ELR.RARKELLER(x£s)
Table 1 Comparison of PLR,ELR and RAR levels
between the two groups (x £ s)
£ 531 kS PLR ELR RAR
VAP 4 22 172.54+18.16 1.11+0.13 4.69+0.50
4E VAP 41 98  150.51%16.41  0.85£0.14  3.5240.41
t - 5.580 7.970 11.603
P — <20.001 <20.001 <0.001

2.2 REmERRE VAP £JL PLR.ELR.RAR
KFE B

SREA M, & a4 B L PLR KF 8 3% 7+ 5
(P<C0.05), S5KfE4lHf .t fa 4l fn i fa 41 3L
ELR.RAR KV 2 Ft w5 a4 A0 1, & i 4 iR
JUL ELR.RAR 7KV 8 & Fh 5 (P <<0.05) . W% 2.

R2 AEEEEE VAP 2JL PLR.ELR,
RAR 7K FLE 8 (x £ 5)
Table 2 Comparison of PLR,ELR,and RAR levels in

VAP children with different severity levels (x £=s)

4151 151144 PLR ELR RAR
i fadd 7 156.00+18.15 0.92+0.12 3.85+0.50
1 4H 8 172.20418.16 1.1040.14 " 4.682420.50"
e 7 189.48+18.17*  1.304+0.13*F 5.54+0.49* 7
F — 5.950 14.788 20.248
P — 0.010 <<0.001 <<0.001

T SREAAL, *P<C0.05; 5 &4 H . #P<<0.05,
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MEZ

SERFAMLI LT H B L PLR.ELR.RAR /K
-4 TR (P <C0.05), FE T 41 R A7 410 L iR
W | AR A E | I AL E A ] . PCT ESRLALT,
GGT.WBC.Hb K-F I 2% 7 A RA BEFME P>
0.05), W% 3,

2.4 RDS #% VAP 2L & in & = 7

LI RDS Jf % VAP B ILTE b AS & (BET: =
1, 4HF=0),L PLR,ELR.RAR /KFH HAE .,
NIESEEAS R, Z &K Logistic [819 23 #7 i 7% PLR
[OR=2.744(1.772 ~4.248)], ELR[OR = 3. 285
(1.714~6.297) ] .RAR[OR = 1.894(1.485~2.415) ]
KR RDS 3f % VAP B IL TS /Y fa 6 I (P <<
0.001), W% 4,
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®3 BERSHMEMRDS HEX VAP BILFABHERE (). x +5]
Table 3 Univariate analysis of factors influencing the prognosis of

RDS complicated with VAP in infants [n( %) . x 5]

RS T (n=6) A (n=16) /X? P
sl 0.489 0.484
% 4(66.67) 8(50.00)
g 2(33.33) 8(50.00)
iFCN) 214.62423.50 215.42423.55 0.071 0.944
AR B R (k) 2.82+0.36 2.8840.34 0.363 0.720
- W L 38 s ] (R 6.58+0.66 6.5040.67 0.250 0.805
PCT(ng/mL) 0.62+0.15 0.54-0.10 1.459 0.160
ESR(mm/h) 19.1542.10 18.6541.98 0.519 0.609
ALT(U/L) 483.514:50.41 514.08452.67 1.225 0.235
GGT(U/L) 98.64410.51 110.32+12.58 2.017 0.057
WBC(X10°/L) 7.0540.87 6.5840.75 1.256 0.224
Hb(g/L) 129.14+13.57 132.07414.85 0.421 0.678
PLR 194.65+20.15 164.25+17.42 3.501 0.002
ELR 1.3540.14 1.0240.12 5.502 <<0.001
RAR 5.3240.55 4.45+0.48 3.646 0.002
F4 RDSH % VAP BILHEHZMEZE S
Table 4 Analysis of factors influencing the prognosis of infants with RDS complicated by VAP

BIa s B SE Wald x? p OR (95%CI)
PLR 1.009 0.223 20.489 <0.001 2.744(1.772~4.248)
ELR 1.189 0.332 12.833 <0.001 3.285(1.714~6.297)
RAR 0.639 0.124 26.530 <0.001 1.894(1.485~2.415)

2.5 RDS #% VAP #i#£JL PLR.ELR.RAR 5§
MK X &
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(95%CI:0.406 ~0.827) , F & 43 51 A 66.70% .
66.70%6.50.00 %0 HF 5% 43 0 4 93.70%0.81.20%
87.50 % . #EWI A 435~ 173.149.1.121.4.962.PLR,
ELR.RAR BcA Wi RDS 3f & VAP # 4 JLBUG B
AUC J 0.917(95% CI:0.718 ~0.991) , & ¥ Ny
83.30 % A 75.00% . 5 PLR.ELR.RAR #
PN AR L . =BG B RDS Jf & VAP $i4: L
WE ) AUC 3 T+ 5 (Zpikepirspirrrar = 3. 575,
P<C0.0013 Zpigr-pirisirirar = 3. 319, P <C 0. 0013

Z rar~pLr+ELR+RAR = 4,824, P<C0.001), WK 1,
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