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[# Z]1 BAaY: R AP 40k &40 i L {8 (neutrophil/lymphocyte ratio, NLR) £ 41 i 53 45 5 FE (red cell distribution
width, RDW ) Bt& 2 JZ B2 i€ CT (multislice spiral CT, MSCT ) 23 #1 fili 25 H ( pulmonary hypertention , PH ) B3 Bl IRFFAE , 315 5
P R L AOAR O o TR < WCAE R I BR R A — B JR B2 e 2018 4F 8 J1—2022 48 2 Tty 2 g 740 Bl 1] (transthoracic
echocardiography , TTE) ¥4 S PH (1) 124 5] i35 1E > PH 4L, [ EHUSCEE 120 4% B e A4 35 1 X HRAH o 99 A B & MSCT
TTE (i FEAEA OCEE 0L, Wb 1 7 R B BEA TR 514G . R : D5 IEH X BRAUAH L, PH 41 NLR \RDW S MSCT il 1 £ 3= fil
K E 4% (diameters of the main pulmonary artery, dAMPA) . FE i sh k-5 T+ 3= sh ik N2 LY (ratio of main pulmonary artery to ascending
aorta diameter, rPA ) M T+ F5h Ik V‘ﬁé{a(ascending aortic diameter, AOD) ] B T+, 22 A4 G278 L (P < 0.05) ; @ 542 & PH
UL, T EE PH 41 NLR \RDW B AMPA (rPA B T, 22 53 A Gt 11278 (P < 0.05) ;ONLR \RDW J2 AMPA \rPA 5 lfi 3l ik
W4 I (systolic pulmonary artery pressure , PASP) % 1EA15, AOD 5 PASP JoAH 26t ; @NLR \RDW £ dMPA rPA X} PH ™ 8 2 Jif
A B BN E; ORDW (dMPA iy PASP TR MG BRI 2K . 8518 : X T PH AR TP, , NLR .RDW .dMPA % rPA B HATEL
e TN B, PTAE SR Al R 1 ™ AR BE (4867 ;s RDW LdMPA #IESE Ry PH AR G I INE i fE R A R
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Evaluation of severity of pulmonary hypertension by NLR and RDW combined with

multislice spiral CT
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[Abstract] Objective: To analyze the clinical characteristics of patients with pulmonary hypertension (PH) according to neutrophil/
lymphocyte ratio (NLR) and red cell distribution width (RDW) combined with multislice spiral CT (MSCT) , and to explore the
correlation between the clinical characteristics and the severity of disease. Methods: The clinical data of 124 patients with PH
assessed by transthoracic echocardiography (TTE) in the First Affiliated Hospital of Nanjing Medical University from August 2018 to
February 2022 were collected as PH group, and data of 120 healthy patients in our hospital during the same period were collected as
control group. MSCT, TTE, blood routine examination and other related results were included to comprehensively evaluate the severity
of the disease. Results:@Compared with normal control group, NLR, RDW and diameters of the main pulmonary artery (dAMPA ) , ratio
of main pulmonary artery to ascending aorta diameter (rPA) and ascending aortic diameter (AOD) measured by MSCT were
significantly increased in PH group, and the differences were statistically significant (P < 0.05). 2 Compared with the mild PH group,
the NLR, RDW, dMPA and rPA were significantly higher in the moderate and severe PH group, and the differences were statistically
significant (P < 0.05). @) The NLR, RDW , dMPA and rPA were positively correlated with systolic pulmonary artery pressure (PASP) ,
while AOD had no correlation with PASP. @The NLR, RDW, dMPA and rPA measured by MSCT had better predictive value for the
severity of PH. ®RDW, dMPA were the risk factors for elevated PASP. Conclusion: For the assessment of the severity of PH, NLR,
RDW, dMPA and rPA all have high predictive value, these indicators can be used as common indicators to evaluate the severity of

patients” disease. RDW ,dMPA are confirmed to be independent predictors of the exacerbation of PH patients.
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fiti %% F& (pulmonary hypertention, PH) J& — 25
22 PRI 5 S 940 I 1 A8 By A s My, e T A
O FEGC TR ISP . PH LT il i
7 1 BLAT — s ], R SR A AR AT
fili A Bl T BN F9, ok 2 L 2 50 i 1) 1l A
W, A0 FERE R PHIZWIA S hriE, B R HAZ
AHEAN R A BRI 1 HAE R A AT RE . 28
Jiaj i 75 0 B ] (transthoracic echocardiography, TTE)
G A 5 PH A 0 im DR 3R A B AR G L 1
Sl R b PH B 3 B0 A T B (H WA AE & Ry B
Peo I, SRR 2B TCRI BT AT AR
BN R VAL PH AR 0™ SRR A —E )
I PR & X, £ )2 i€ CT (multislice spiral CT,
MSCT) AT Lh gt fild 6 A8 A A s Dy 3 B9 R/ ]
R il S SR 1) S50 , 76 PH A2 W F14E 5112
Wi R AR A R E A T
(e3P = SR U RN SR8 19 i walllEist A
DATERS 1 2E R i 27— I ) R A5, BOR B2 i piF5E R
HH v 240 /98 2 448 Y EE L (neutrophil/lymphocyte
ratio, NLR) | Z1. 40 }fd 53 77 % J& (red cell distribution
width, RDW ) 5 01 28 G5 1) s ARG o 6 PR
Z A5 I, NLR \RDW 718 1 BEL 28 P4 i g 2k
IR 1T & PH A H A B AR A L {H NLR
RDW 78 H At 2 AU A 56 PH Y & 25 DA S 18 ik g8
PR IOE A B o BT I, A WFFEORS NLR .RDW
Lo MSCT &R 299 A PH o 5 ™ B 72 B2 O PRA , B A
& BB U B 1 i B A I PRAE A L Bl
SIER/ (1}

1 X&MFE

11 %

A3l B 3 By 2018 4F- 8 H —2022 4F 2 H gk
LT AR RS A — W 2 Be 19 124 9] 22 TTE
VAL PH YRR, BT AT B35 il sl ks 4 s (systolic
pulmonary artery pressure, PASP)$=35 mmHg., K#
PH 143255t , Horh 5 & T 3l bk & Hs (pulmonary
arterial hypertension, PAH) [ 135 21 141 (16.9% ) , /¢
YA G PH AR 27 191 (21.8% ), it I 52 i 4 DG
PH 8 25 191 (20.2% ) , A8 if # # ZE 5 il 2 ok e

pulmonary hypertension; RDW ; NLR ; multislice spiral CT;severity
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Table 1 Clinical features of patients with pulmonary

hypertension
Il RAETE pAglE]

Y (S 7 £5) 64.81 + 16.83
Hn(%)] 66(53.2)
il 27 [0 (%) ]

Jiti sl ik v e 21(16.9)

LE OB TR 27(21.8)

SRR T it M 5 25(20.2)

P IR AR SR i 1 1 51(41.1)
BEA S [n(%) |

e I 57(46.0)

BEIRI 22(17.7)

S 18(14.5)

i 3 BB 15(12.1)

It B 29(23.4)

JF IS 9 6(4.8)

FARIM T 52(41.9)
W AR [n (%) ] 26(21.0)
I L (%) ] 15(12.1)

1.2 F&*

MSCT 46 45 « T 3 fili 3l ok ~F- e He 3= il 3 ik B A%
(diameters of the main pulmonary artery,dMPA)ﬁ-ij({E,
[F])~F- T B 3 Bk lj‘]ﬁéfﬁ(ascending aortic diameter,
AOD) , I FE Nk 5T+ FE Bk N AL EE (ratio of main
pulmonary artery to ascending aorta diameter,rPA ),
1.3 %itsaik

JIFA R4 SPSS 26.0 #5843, 11
VORI R R (% + 5) T, T EUTERE IR A
(%) 27 , 9 2 A] B R FH PR 8 ST AR S o A6 6
NLR . RDW Jz MSCT ] i 45 R 55 PASP 3¢ & % HI
Pearson A SCYE 3 M7 o 253l 32 30 T AR R AE Hh £&
(ROC HIZR) PFUT A [FIAR S 00 PH R85 ™ EL AR S
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B E. P<0.05 MZESASITFE X,
2 % R

2.1 PHZL xR R ISR bR
PH £ NLR .RDW .dMPA . AOD .rPA B /& T %} I8
H, 2R AESIEE X (P<0.05,32),
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Table 2 Comparison of different indicators between the

two groups (x+s)
N PH# Xof HRZH

LRI A (n=124) (1=120) i PME
NLR 7.11 £5.05 1.91+£0.68 1090 <0.001
RDW (%) 1430 £2.08 12.79 +0.83 7.28 <0.001
dMPA(mm) 3271 +821 21.83+3.71 13.13 <0.001
AOD(mm) 31.86 +5.97 28.47 £5.66 444  <0.001
rPA 1.05 £0.31 0.78 £0.14 8.60 <0.001

23 R AWK EZ ) &40 i

WA 2015 4F ESC/ERS fiti s bk &5 FE 12 Wi fiLR 7
F5 58 PH AT IZFRUE BT A PH RS R0 MR o
T NS5 - 35 mmHe<PASP < 50 mmHg hy 5% J&
PH, PASP=50 mmHg >y 1 5 & PH,  HL3EA [R] )™ 5
BERE SR Z 2SS, hEE PHAIM NLR .
RDW .dMPA \rPA {H = T2 PHAL, 22 R A 4 it
SEEE (P <0.05,%3),
24 NLR.RDW % MSCT @ & dMPA.AOD.1PA 5
PASP #4948 5 P o H7

Wi £ B8 3 A BE S Il H B 48 R NLR . RDW J¢
MSCT #4545 AMPA L AOD .rPA , 437 5 PASP 4

R3I TRGKSEZ ERUIEIRE LR

Table3 Comparison of detection indexes between different

risk levels (x£s)
e REPH4L  hEEPHA

oRIE LA (n=56) (n=68) t1H P1H
NLR 4.69 +3.26 8.68+545 4768 <0.001
RDW (%) 13.28 +1.41 15.10+£2.23 5249 <0.001
dMPA(mm) 29.30+3.39 3521+9.66 4.635 <0.001
AOD(mm) 31.75+4.96 32.02+6.59 0.236 0.814
rPA 0.96 £0.22 1.12+£0.35 2.935 0.004

Fel 455 R NLR \RDW .dMPA .rPA 5 PASP & 1F
FH:, AOD 5 PASP JToAH MR (F24)

F4 T EIEIRS PASPHEXES T

Table 4 Correlation analysis between different indexes

and PASP
LRUEER r{E P1H
NLR 0.523 <0.001
RDW 0.595 <0.001
dMPA 0.724 <0.001
AOD -0.139 0.137
rPA 0.598 <0.001

2.5 ROC w1 £ % #7 NLR .RDW & MSCT 7 7% 5% /™
FAZ LT & L

K ROC fh 28, Herb 85 B8 PASP (B H & bR ife
34T NLR \RDW K2 MSCT Xif 55 ™ 5 R () T30 41
{8 , 45 5% NLR .RDW . dMPA . tPA %} th & Jif PH ¥ H
A WA E, RDW 9 0 i 3 F oAb br (R 5.
F1),
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Table 5 Diagnostic significance of predicting disease degree by ROC curve analysis of different indicators

Ktz AUC 95% &5 X ] PAH YRR I S RIYRE ST EE
RDW 0.749 0.625~0.847 <0.001 0.465 13.89% 0.632 0.833
NLR 0.711 0.611~0.811 0.006 0.348 8.06 0.491 0.857
dMAP 0.732 0.635~0.830 0.001 0.404 29.90 mm 0.737 0.667
rPA 0.678 0.571~0.785 0.009 0.325 0.91 0.754 0.571

26 3 ELMRESN FHELERE M EN LR NEFTE

3y

S5 AW h & FE bR 5 PASP B AH SCHER 50
¥ RDW  NLR Jz MSCT il 15 () AMPA  xPA 24 A XF
PASP & G2 () [ A5 B, PASPAE M IR & R £
FLENE [ 5047 & B, RDW . dMPA 2 PASP T} = 1Y
M7 fERHZE (P <0.05,%6)

NLR J2 S 4= B RAE SN AT SRR 2 — , 2
FET A0 A3 A AL 0 R £ 40 i Y
T 3BT, SRR A P P 200 5 7 L2 200 Y =2 ] ) -
MPIRAS o NLROJE—FUBr i RAETE 4R, C O S 1F
20 ML BRI I R GE B | g ) 7™ o 7 B A
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= B A P FE I 2 2 28 ELNLR X2 e
X 04 ELSE P 22 M 4 R I e PH LA 5585 1O 00 £
i, ASBFSE % B PH 8 %1k 4 NLR B 2 T3,
02 S PH SR %, B NLR KT 15 PASP 2 1F Af
Koo BRTTAEABIGE T PH IR Jo B e o g

Oi2 0.I4 0.I6 O.I8 1.I0

1-FE 57T
BE1 NLR.RDW K MSCT 3t #E E PH il ROC #h%k
Figure 1 ROC curve of NLR, RDW and MSCT for pre-

dicting moderate and severe PH

PERTEORTAESC PH, AW 5 Fidgiie A —2
Yo RIS AT A () 122 S BRJAE S W AE PH A Bl
il A EE B, 8 i PH SR A B NLR (40 2
A Y R AR
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Table 6 Multiple linear regression analysis of risk factors of PASP

LD EYSEY i FrifEi Pli 95%C1 R RS R
Y b 0.622 0.606
NLR 0.266 0.373 0.478 -0.476~1.007
RDW 3.237 0.769 <0.001 1.709~4.746
dMPA 1.263 0.303 <0.001 0.661~1.865
PA 8.163 6.555 0.216 -4.852~21.178

RDW 22 I A S8z —, AR 2
YRR AR 1, RDW T i e m 20 40 it R /N
SN TR MR B, fedlt , RDW 32 g R
h AR e S TERE R R A AR R . BRAERESY K
B, SIS U T 5 vl SR DL SRR R PR i Bl Dk e
JE R RDW 38 I 5 B S XU 22 8] 47 76 AH G
PE o AER KPR B ks S P, RDW 9 R AR
TR FHAE AR, W0 N 2K 3 B 7 4 R BK AT R 1 6 min 2
THE B Hampole 5" A BF 5T UESE , RDW J& PH
BN A R T Bl ST TR R - . A SR R B, PH
B M) RDW = T AR &, h B PH AR 1Y
RDW = T4 % PH %, H RDW{H 5 PSAP ‘£ IEAH
K, RDW > 13.89% % HH & PH HAT 3884 1) Tt 41y
{H, BLA , RDW 2 PH B E R E IR Gk N E 2
— . [RIE PH B E A BE AT RDW A0 2 7] % H k75
fER )2 , BE SN b iR ] oh S PH AR

MSCT 7 PH H 9 b AN (B AR B 52 31 DG T , A
AT U F RN R R fE R 50 2 1 PH B O AEIEZS
PAR IR AT DL B L 20 R L R e s . X
PH Y R B2 W B PEA WA — e B . BRAEDT
5% &% P MSCT il &2 1) dMPA . rPA 5 PH g & #H 3¢,
dMPA > 34 mm K rPA > 1.1 %} -5 J&F PH #Ui 1) 4%

S 43 911535 3] 98% H1 100% , HL AMPA F tPA #55
FUE#E" . A LiRge BAMLE, S5
FRERKE 2 A0 EE , PH AL AMPA 2 rPA Y9885, H.
dMPA .rPA 5 PASP 2 i E1EA G, J 40, AR5
i ROC 1 ZE3IE 52 AMPA > 29.9 mm . rPA > 0.91 HI Ky
BRERPE AR, H AMPA BWHHIESS N PH
W I B fE R 3 2 — . 76 PH AR AR A, B
PN I P B 24 B ) i i A 5 R 2R 75 | A i ot A o
i (K= G AR NI 5 G S N S W S
AR, I, AMPA 9/ INAT DLEE DU i
B PH B9/ E AR . I 9T &30, MSCT 7E 52 PR
HHrh 3 52 Cobb ff1 (EPFEAS U] T EIE L % 6] B A kg
B S e Z M Je D) A B R 5
O F AR LUAA, It/ )N 1 4875 i 46 1P AR LE AL [R) A ]
PIPPAL PH AR DL BRI R &I T
PH R0, A 28 S A 0 = A AR, o0 LA i A
K, OB AR R BEE WG, ) 7 far 4
SEAEAE, Ja R A ARE R T O E Y, A A
DEEVE . MSCT ()0 FHZE PH ) R 4R 5] 2 W K
W H0 A ) b 2 R HE A 2 A, R4S A R A T
BE, ALK PH A2 SR H B 5 A ) B3R
ARG G AEAE—E 19 5y FRAE : OAHIE G Ry rp
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