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Correlation between red blood cell distribution width and right heart failure in patients with chronic
obstructive pulmonary disease
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[Abstract] Objective - To investigate the relationship between the red blood cell distribution width (RDW) and the severity of right heart failure in
patients with chronic obstructive pulmonary disease (COPD). Methods - A total of 265 patients with simple COPD and 268 COPD patients with right
heart failure admitted to Department of Respiratory and Critical Care Medicine, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine from
October 2011 to September 2016 were enrolled. According to the New York Heart Association (NYHA) criteria, all COPD patients with right heart failure
were divided into Group A (Class 1 ), Group B (Class II ), Group C (Class Il ) and Group D (Class IV ). The RDW, mean corpuscular volume (MCV),
pro-brain natriuretic peptide, and erythrocyte sedimentation rate were measured within 24 h after admission for all patients. The RDW trends and related
influencing factors in different groups were analyzed and compared. Results - There was no significant difference in the gender, age, forced expiratory
volume in one second (FEV)), and COPD exacerbation times between the COPD group and the COPD with right heart failure group (all P>0.05).
However, there was a significant difference in red blood cell count (RBC), hemoglobin, MCV, RDW, pro-brain natriuretic peptide, and arterial partial
pressure of oxygen (Pa0,) (all P<0.05). In COPD with right heart failure group, there was no significant difference in age, RBC, hemoglobin, MCV, and
PaO, among the four groups (all P>0.05). With the increase of the patients” NYHA functional class, both pro-brain natriuretic peptide and RDW showed
a similarly significant increase (both P=0.000). Through further multiple comparisons of RDW among four groups, there was a significant difference
between any two groups (all P<0.05). Conclusion - RDW in patients with COPD with right heart failure is significantly elevated, and is closely related to
right heart failure.
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Tab 1 Clinical and demographic characteristics of study population
A copliiizés) C‘;?ﬁﬁgﬁ P WA COPIﬁiE%S) ngDﬁ%ﬁ Pid
5 /n 0.055 HGB/ (g/L) 121.3+£21.5 129.1+18.8 0.000
B 216 235 MCV/fL 91.0+6.4 91.6+£5.6 0.970
% 49 33 RDW/% 12.9+0.6 147+1.6 0.000
V-3 67.9+7.4 68.3+5.6 0.472 PLT/ (x 10° 4~ /L) 205.7+£110.6 206.0+110.4 0.974
TRARE IR /n 0.197 ProBNP/ (pg/mL) 340.3 +£288.0 750.8+1 069.6 0.000
ETILT RS 77 63 Tnl/ (ng/mL) 0.035+0.030 0.032+£0.030 0.313
HEA: WA 145 167 PaO,/kPa 9.65+1.48 8.41+1.11 0.000
AR AR 43 38 PaCO,/kPa 6.13+1.14 591+1.10 0.233
FEV,/L 1.11+0.17 1.12+0.16 0.642 ESR/ (mm/h) 27.1+£23.2 259+16.2 0.493
FE2MEME/ ik 20+12 2.1+0.9 0.168 CRP/ (mg/L) 2.89+4.39 3.25+4.53 0.350
LI EER 1L EWLET / (umol/L) 76.2+43.8 85.0+59.4 0.051
RBC/ (x 10% /4~ /L) 3.77+0.77 4.02+0.70 0.000 1L 7 R 4% / (mmol/L) 7.59+4.07 8.04+4.63 0.232

2.2 COPD A5 J1A7 Doapd v i A IR AN, DL LL#%
2 NYHC .0 Ihigsr &, # COPD & 34703 iR B
Hor o A 64 5], B 665, C469 5], D69 i,

#2 COPD )i Lt B H LR (x£s)

Tab 2 Comparison in COPD patients combined with right heart failure (x £ )

i H A4 (n=64) B4 (n=66)
W E 68.2+6.0 66.8+4.9
RBC/ ( x 10”4~ /L) 3.82+0.85 3.70+0.70
HGB/ (g/L) 126.7+16.4 132.2+18.6
RDW/% 13.6+0.8 141+1.2
ProBNP/ (pg/mL) 494.4+553.4 538.5+381.3
PaO,/kPa 827+1.27 8.40+1.11
ESR/ (mm/h) 273+16.4 25.8+18.9

2.3 COPD A b xEsb B4l RDW £ dlbis

£ COPD & Jf- 47 .0 3 vy $8.55 vh gk RDW 7k SRk 174
% WL, KB RDW 7E A4 5 B4 (P=0.003), A
fHECH (P=0.000), AH 5 D4 (P=0.000), B4 5
CH4 (P=0.000), B4 5 D4 (P=0.000), C4 5D
(P=0.001) ji], ZRPIHHEIHE L,
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RDW 5 S Ji i 21 A G 2% rh — T8 LA A, HCAS
HORH, W 54T, BASOE TSN, R
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4 ¢ B4Ry . RBC, HGB LM PaO, 2 F ¥ L4 it
(5 P>0.05), {HE#E BH NYHA OIRES 36,
ProBNP £l RDW #J 2 FF &t (3 P=0.000) (3% 2).

C4l (n=69) D4 (n=69) Pl
68.5+5.6 69.6+5.5 0.124
3.82+0.78 3.76 +0.77 0.536

127.7+15.2 130.0+23.6 0.379
151+1.4 16.0+ 1.6 0.000

649.0+727.4 12949+1766.0 0.000
8.46+1.03 8.49+1.02 0.786
24.1+15.6 26.5+13.9 0.198
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BAE; i fEA 42 B RS HLHI S R sy, PR R
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