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Evaluate the Predictive Value of RDW in Patients with Chronic Obstructive Pulmonary Disease Complicated with Pulmonary Hypertension.
Bai Yanling, Zhu Haiyan, Sun Qiyu, et al. Respiratory Medicine Department, Training Hospital Daqging Oil Feld General Hospital, Affil-
tated to Qigihar Medical School ,Heilongjiang 163001 , China
Abstract Objective To analyze the correlation between chronic obstructive pulmonary disease complicated with pulmonary hyper-
tension and red blood cell distribution width (RDW ). Methods One hundred and three patients with COPD in our hospital from January
2008 to January 2014 were involved as observation objects. Thirty — six patients with chronic obstructive pulmonary disease complicated
with pulmonary hypertension were involved as the observation group. Sixty — seven patients with simple chronic obstructive pulmonary dis-
ease were involved as the control group. The RDW value, brain natriuretic peptide (BNP) , uric acid, pulmonary artery systolic pressure
(PASP) , pulmonary function index and blood gas index of two groups were detected. The related indexes of two groups were analyzed.
The correlation between RDW and pulmonary function index, blood gas index, BNP and uric acid was analyzed. The ROC curve was used
to evaluate the predictive value of RDW and BNP and uric acid in patients with chronic obstructive pulmonary disease complicated with
pulmonary hypertension. Results = Compared with the control group, the RDW, arterial partial pressure of carbon dioxide (PaCO, ),
PASP, BNP and uric acid value of observation group were significantly increased, while the arterial partial pressure of oxygen (PaO, ),
forced expiratory volume in the first second (FEV,) and the FEV, percentage of forced vital capacity (FEV,/FVC) of observation group
were decreased, the differences were statistically significant (P <0.05). RDW was positively correlated with PaCO, ,PASP,BNP and uric
acid value, and negatively correlated with PaO,, FEV, and FEV,/FVC (r=0.612,0.659,0.685, 0.576, -0.433, -0.630, -0.705,
all P <0.05). The area under the ROC curve and P value of RDW and BNP and uric acid predict of chronic obstructive pulmonary dis-
ease complicated with pulmonary hypertension were AUC =0.724, 0.799, 0.796, all P =0.000. Conclusion RDW can effectively re-
flect the changes of patients with COPD complicated with pulmonary hypertension, and it has some predictive value for COPD complicated
with pulmonary hypertension.
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1 VRASWRBA—LAL RDW EREZIGKRIEIRLE (v £5)

T Ty RDW Pa0, PacO0, FEV, FEV, /FVC PASP
415
(B &) (%) (% ) (mmHg) (mmHg) (%) (%) (mmHg)
WAl 36 21/15  68.75+11.22 14.26£1.61  52.33£7.23 59.45+8.62  1.27+£0.28 36.52+10.25 44.13 £8.18
XFHRZ 67 40/27 68.29 +£10.01 12.64 +1.74 67.74 £8.53 52.70 £7.93 2.04 £0.29 52.09 £10.65 27.43 £7.72
% 0.006 0.213 4.622 ~9.203 3.995 ~13.002 ~7.167 10.252
P 0.940 0.832 0.000 0.000 0.000 0.000 0.000 0.000
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P 0.000  0.000 0.000  0.000 0.000

#3 LLEFHMN BNP FERERAKTE (v xs)

24151 n BNP(pg/ml) JR R ( wmol/L)
WLEE 40 36 443.93 +144.99 395.18 £147.32
X AL 67 287.87 +89.55 243.98 +78.17

3 6.770 6.819
14 0.000 0. 000
A
18.00
16.00
_14.00
=
(=)
=
12.00
10.00 -
00 ~— T T T T T T
100.00 200.00 300.00 400.00 500.00 600.00 700.00
BNP
E 1 RDW 5 BNP.[R
A. BNP;B.
100 1
80 1
.
S 604
fa
#
B 404
— RDW
201 — BNP
bR
0 T T r T )
0 20 40 60 80 100
1-Ff 514:(%)

B 2 RDW.BNP RRETN COPD fizhkks EH ROC #isk

- 80 -

2 (r=0.685.0.576, P =0.000.0.000,[& 1), &
JEWLEELA Y COPD & JF il 2y ik & Fe J 3 o B =1,

Xf HEZH 1 4l COPD J % R BB =0, 251 RDW |

BNP Jz Jk 2 iU COPD Jf & fiti 3y ik i | i) ROC iy
22 TR R 2, 450 M a] 40 RDW )1t COPD i 3 ik &
JE B ROC #i £ F A AUC =0.724,P =0. 000,
95% CI.0.626 ~ 0.822, BNP f§ ROC ph &k T i 2
AUC =0.799,P =0.000,95% CI:0.709 ~0. 888, Ji§
21 ROC ik T 1 AUC =0.796,P =0.000,95%
CI1:0.699 ~0.893,

18.00 1
16.00 1

14.00 1

RDW

12.00 1

10.00

800750700 200,00 300,00 200,00 500,00 600.00 700.00

R B8 K 1
)7T( 7

Wi

B s R 0k J|e COPD S 3% il )y ok e i ¥ 7 v , 4
KA FEULSE il 2 Bk v e S COPD i 1) ik 57 £ I [
o Tl Bl b v A 5 B R A 4 R SR T SR i
(ELLE N Jﬂl’*’&ﬂﬂﬁfﬂiﬂﬁiﬁﬁﬁﬂix\%@ﬁﬁj\ﬂﬂi%ﬁml%
T R AR 5 o DR Ot A B ok v B R A
I IR (BNP) (JRER N B 3R K R Ak IR K 1 22
S A SCHER RS, i BNP SRR N B 2 % 48k
T A A i Bl K e R AR R IR EEDTA O, B
A TR S U A 2 e R A
S+ (RDW ) Jg Ifit % LA A 19 T H 2 —, B #F 5% 3% W]
RDW 5545 e e i A A 6 41 25 28 70 il 2 fok vy 1 1 %



BE2EBE T 2% 35

2018 4E8 H H47%H H8 M

e B

AR VIR DG, J2 I B0 K s R ) kST g B R 2
— OB IR BE S AR RDW 5 COPD Jili 0 Jik # 1 9
il f5 % VIAH OC B H A ¢ T RDW 5 COPD Jf & fiti 2
Jik 5 JE i WF 92 8520, RDW 5 COPD fili 3 ik =5 5 4 56
FAN TG R i I R SE g E 52 . A58 LA 36 i) COPD
A I il Bl fik e He R A R 67 5 Bal COPD R 35y 4%
XP, oy A2 i # RDW 5 2 ilm PRA6 bR 19 26 &, Ok
I RDW 75 ) W £8 25 95 1% S Fi il COPD Jifi 2y ik /&
FERA B E

COPD & - fili 2y ik /=5 = 35 (%) fili 38 /<, 2l g ™ T2 %%
BB E W FEV, K& FEV,/FVC B 8 F B, K i A 1)
WA Z W E K PaO, FEARIN PaCO, FHim . AR
25 R OR LB PaCO, \PASP B 1 & T % B 41,
ifii PaO, \FEV, K& FEV,/FVC K T X} f 4], 2 5 H
Gl N, AR B, 5 Hai COPD g ik,
WLEZ AL/ COPD Jiili 0 Jik w55 Fe £ 35 %) Jili 2 g W S T B
BEMEE B INE, 5545 M0 4 R
RDW = %02 e i A1 & 1t A 21 4 i A 44 B &0, RDW
(AR 32 Z2 i R 2R s ), LA R A LB R LA
AR R E N R K, COPD (% i
TP R G0 1) R 52 IR e LA K A Ak F 2R E AR I 44
LIRS, B AL 22 L, FB 43 il A i A s, il
iR AR N 4 S 4 [ RIS A = Ly
PRl AT 5% e 28] 000 440 A %) 2 B R0 R A i 2 3 30 RDW
FHi, A COPD B % ifn b 6 P [N 7 I B L I 4 %
i R AW IS A D e B S B, ARG T O ) I 9
5 ) 1) 42 21 40 A= B2 9 43 0, W1 BE 5 50 RDW {5 7
BT FTLL COPD B 44 RDW (5% JH &
R e R it A A FE P I Bl ok e He iR A R b TR
FRAE RS WA RDW Jhm iy s, i,
RDW 5 Jiifi fy ik & FE 5 19 & B R RS VI G, TEA
FoE P LS 4E ) RDW B & 5 T X BR 41, H RDW 15
PaCO, .PASP £ IE#15¢, 5 PaO, .FEV, } FEV,/FVC
A, W UL, COPD fiffi ) ik &5 & 34 1) RDW (i
= T EL2l COPD 35, H RDW 5 [ 35 1 i D) g A 4
Kbk, OE W D) g k2% RDW (B =7, #2878 RDW {H
RE . COPD fii gy ok i He A8 5 0 1% 1 ™ R . 1%
gk L A A A5 g RDW T 85 5 7 W 3l ik v TR
BE WG B2 a5 AL

M TS & B, COPD Jifi 3h ik & 1R B R
FE 5 It 3l Bk e He BB A S s ) B ke 4 i 3k v e SR
[ 1l BNP 7K~ 340 S 7+, H BNP A F 55 5 i 3l ik
JERIEAISE . B e 2" WEIE 48, i SR R /K SF- 1 T

=5 COPD 4 0 J7 3 vy P it 3 ik e FE 2% U AH DG . AR
WEFERT B AT 53 B 5 WS 41 1Y) BNP | R iR 7K 1
W T 4 IR 4, 42 28 COPD Jifi 3 Jik w5 & A8 & 1
BNP | JRER/K V-5 T H 2l COPD (B35, 5 | ik B 52 45
R, AL RIE4LHE RDW 5 BNP R R 2 I
FHE, RDW (BNP SRR il COPD fiti 2l Jik = i 48 6 11
ROC £ F R4 5 AUC =0. 724 .0. 799 .0. 796,
P ¥ =0.000, AU, RDW BNP JRE2M COPD Jii 5l
ok v He SR 19 K 30 AU RE 40, 78 RDW 5 BNP JR
B2 AE U COPD Jifi 2l Jok e J& o A A fEL AR AL o PRI okt
Wi, RDW i i) 28 46 v 72 — & #&2 £ B #i COPD &
I Il 3 Jok s s /4 A= o
AWM RFEAZER D, HHZWE T RDW 5
COPD & Jf i 3 Jik /&5 J& £8 & 19 A G M, /83 1l RDW
WU 3 AL i R B A, BB AR HEI i RDW 5
COPD & Jf Jifi 2 ik & B 1 56 &, 45 L W 1§ RDW &
COPD 4 Jf: it 0y Jik e He 19 ¢ 28 B B0 46, — 77 1l
e 2 D REEAR I IG IRDE R UER | 55 — 5 T I8 5 245
THA W L EOR R 5E RDW 284 Y 4 AL . 1 B
RDW 75 A 19 43§ BIL I 0 22 1 R A 55 36 ik, AT 5 o
[ B RDW 5 COPD & Jf fiti 3h ik 5 Hs 19 € &,
RDW FF & Ry i2 Wi A i COPD fii )y fik = F& 4 A6z ) 45
Fr o
5 LT AR 45 R R, RDW 5 COPD i 5
Ik v s 55 A ) 9 17 8 A I Bl Tk v Hs 1) AR 8 D AH
K, RDW {H 19 2028 i A 80 I B 8 8 i 1% A2 4k, B
RDW Xf COPD Jiifi 3l ik s He 1Y & 2B G — & 1Y T30 Hr
. A#E—2 05 RDW 5 COPD Jili gl ik & F& 1 ¢
2, T & HAEFIW F192 W COPD Jili 3l ik =5 1 v 19 40 {1
AT FIS K
5% Tk
1 Solidoro P, Patrucco F, Bonato R, et al. Pulmonary hypertension in
chronic obstructive pulmonary disease and pulmonary fibrosis: preva-
lence and hemodynamic differences in lung transplant recipients at
transplant center’s referral time [ J]. Transplant Proc, 2015, 47(7) :
2161 -2165
2 Lopez - candales A, Dohi K, Rajagopalan N, et al. Defining normal
variables of right ventricular size and function in pulmonary hyperten-
sion; an echocardiographic study [ J]. Postgraduate Med J, 2008, 84
(987) : 40 -45
3 HouY, Sun D, Yuan L, et al. Clinical application of superior vena
cava spectra in evaluation of pulmonary hypertension: a comparative
echocardiography and catheterization study [ J]. Ultrasound Med Bi-
ol, 2016, 42(1): 110 =117
(F#% 87 )

- 81 -



2018 4E8 H H47%H H8 M

e B

11

12

Proteomics, 2012, 11(2) :694

Legg K. Metabolomics: gaining insight into pain [ J]. Nat Rev Drug
Discov, 2012, 11 (3): 188 - 189

Bentley — lewis R, Huynh J, Xing G, et al. Metabolomic profiling in
the prediction of gestational diabetes mellitus [ J]. Diabetologia,
2015, 58 (6):1329 - 1332

Patti GJ, Yanes O, Shriver LP, et al. Metabolomics implicates altered
sphingolipids in chronic pain of neuropathicorigin[ J]. Nat Chem Bi-
ol, 2012, 8(3) : 232 234

Scarlet F, Brockméller. Integration of metabolomics and expression of
glycerol — 3 — phosphate acyltransferase (GPAM) in breast cancer —
link to patient survival, hormone receptor stat [ J]. J Proteome Res,

2012, 11 (2): 850 -860
Fang ] W, Wang W Y, Sun S ], et al. A urine metabonomics study of

15

16

17

chronic renal failure and intervention effects of total aglycone extracts

of Scutellaria baicalensis in 5/6 nephrectomy ratss[ J]. RSC Adv,

2015, 92, 75612 - 75621

SKGE, Eh AR AE. R R KR S A R PR /) R 2R

s [T TEERKRFESM,2013,35(7) 1756 - 762

FRIE , JEAE , 35 XX, 45 6T @38 — B I AR 1498 X

N AMIE AR AE 3BT [T ] 40 BT i 2 42 ,2016,35(2) 1137 - 142

Vincent AM, Russell ] W, Low P, et al. Oxidative stress in the path-

ogenesis of diabetic neuropathy [ J]. Endocr Rev, 2004, 25 (4)

612 - 628

FOELIE ST W A @38 — B AR 3 - B0 IRy

AT RS =T T]. 4% ,2012,30(3) ;245 - 251
(e B #9.2017 - 10 -25)
(&1 H #1.:2017 =11 -06)

(E#% 81 W)

4

10

11

Partridge E, Hanna B, Rintoul N, et al. Brain — type natriuretic pep-
tide levels correlate with pulmonary hypertension and requirement for
extracorporeal membrane oxygenation in congenital diaphragmatic her-
nia [J]. J Pediatr Surg, 2015, 50(2) : 263 - 266

Dhaun N, Vachiery J, Benza R, et al. Endothelin antagonism and u-
ric acid levels in pulmonary arterial hypertension: clinical associations
[J]. J Heart Lung Transplant, 2014, 33(5) : 521 —527

Xi Q, Liu Z, Zhao Z, et al. Red blood cell distribution width predicts
responsiveness of acute pulmonary vasodilator testing in patients with
idiopathic pulmonary arterial hypertension [ J]. Clin Chim Acta,
2015, 446(2) .72 -76

WRECHS, BRREAK, BRAL, “. I35 M A K ST ) 5 45 48 4 BH 28 1
it 5 K 2 Mt 50 O i TS B USSR VP A A B (0. o e DR AR A 2
&, 2015, 18(5): 472 -475

Boe, 220, 2295, . 15k BH ZE Pk I B O 2 i 3 Ik 5 T 5
B B R gE (0], E B = 2 3, 2014, 24
(26):90-93

Galic N, Humbert M, Vachiery JL, et al. 2015 ESC/ERS Guidelines
for the diagnosis and treatment of pulmonary hypertension The Joint
Task Force for the Diagnosis and Treatment of Pulmonary Hypertension
of the European Society of Cardiology (ESC) and the European Re-
spiratory Society (ERS) : Endorsed by Association for European Pae-
diatric and Congenital Cardiology ( AEPC ), International Society for
Heart and Lung Transplantation (ISHLT) [J]. Euro Heart J, 2016,
37(1): 67 119

Jasiewicz M, Knapp M, Waszkiewicz E, et al. Enhanced IL - 6
trans — signaling in pulmonary arterial hypertension and its potential
role in disease — related systemic damage[ J]. Cytokine, 2015, 76
(2): 187 -192

Zhang C, Ma L, Wang L. Relationship between serum uric acid levels

15

16

17

and ventricular function in patients with idiopathic pulmonary hyper-
tension [ J]. Exp Clin Cardiol, 2013, 18(1) . €37 -39
Racke K, Fuhrmann M, Juergens U R, et al. Over expression of en-
dothelin =1 (ET - 1) in lung fibroblasts (LFb) from patients with
pulmonary arterial hypertension (PAH) , evidence for loss of inhibito-
ry control[ J]. European Respiratory Journal,2016,48 ( Suppl 60) :
PA1820
Xi Q, Wang Y, Liu Z, et al. Red cell distribution width predicts
chronic thromboembolic pulmonary hypertension in patients with acute
pulmonary embolism in a long — term follow —up [J]. Clin Chem Lab
Med, 2014, 52(9) : el91 - 195
Kurtul BE, Kabatas EU, Boybeyi SD, et al. Increased red cell distri-
bution width levels in children with seasonal allergic conjunctivitis
[J]. Int Ophthalmol, 2017.5(18):1 -6
Forhécz Z, Gombos T, Borgulya G, et al. Red cell distribution width
in heart failure: prediction of clinical events and relationship with
markers of ineffective erythropoiesis, inflammation, renal function,
and nutritional state[ J]. Am Heart J, 2009, 158(4) : 659 - 666
Seyhan EC, Ozgiil MA, Tutar N, et al. Red blood cell distribution
and survival in patients with chronic obstructive pulmonary disease
[J]. J Chronic Obstruct Pulmonary Dise, 2013, 10(4) : 416 —-424
Sincer I, Zorlu A, Yilmaz M B, et al. Relationship between red cell
distribution width and right ventricular dysfunction in patients with
chronic obstructive pulmonary disease [ J]. Heart Lung, 2012, 41
(3):238-243
HA, XA, ENE, G LD AR TR I BT 1 B 2
PR o5 I 1 S ok s S B AR SGPERFSE [T, KA B EEE,
2016, 13(5) : 436 —437
(W hE H #1.2017 =05 -07)
(&1 H#1.2017 -06 -27)

- 87 -



