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Prognostic value of red blood cell distribution width and gamma-glutamyltransferase
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[ Abstract] Objective To analyze the effects of red blood cell distribution width (RDW) and gamma-glutamyltransferase ( GGT)
on the prognosis of the advanced aged patients with coronary heart disease (CHD) complicated with pulmonary infection. Methods A
retrospective analysis was made of the clinical data of 256 elderly CHD patients ( age>80 years) complicated with pulmonary infection
admitted to Xijing Hospital Affiliated to the Air Force Medical University from January 2018 to January 2021. According to the clinical
prognosis, they were divided into the good prognosis group (n=192) and the poor prognosis group (n=64), and binary multivariate
logistic regression was performed to analyze the prognostic factors. The receiver operating characteristic (ROC) curve was used to evaluate
the diagnostic value of RDW, GGT and their combined predictors in the elderly CHD patients with pulmonary infection. SPSS 19. 0 was used
for data analysis, and depending on data type, independent sample ¢ -test, Mann-Whitney U test or Chi-square test for the comparison
between two groups. Results The poor prognosis group was significantly higher than the good prognosis group in age, neutrophil-to-
lymphocyte ratio, N-terminal pro-B type natriuretic peptide, creatinine, procalcitonin, mean arterial pressure, RDW, and GGT, the
differences being statistically significant (P < 0.05 for all). Binary multivariate logistic regression analysis showed that RDW (OR =
4.167, 95%CI 1.579-10.995; P=0.004) and GGT (OR=1.011, 95%CI 1.001-1.021; P=0.039) were independent risk factors for
poor prognosis in the elderly CHD patients complicated with pulmonary infection. The area under ROC curve ( AUC) of RDW for the
prognosis was 0. 824 with a cut-off value of 15. 15, a sensitivity of 82.5%, and a specificity of 81.3%. The AUC of GGT for prognosis
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was 0. 748 with a cut-off value of 40. 15, a sensitivity of 87. 5%, and a specificity of 67. 5%. The AUC of the combined predictors was
0. 860 with a cut-off value of 0.239, a sensitivity of 81.3%, and a specificity of 80.4%. Conclusion The elderly CHD patients

complicated with pulmonary infection are prone to have a poor prognosis because of their atypical symptoms and insidious onset. RDW or

GGT can be used as one of the indicators to predict their poor prognosis.

[ Key words)

infection

aged, advanced; red blood cell distribution width; gamma-glutamyl transferase; coronary heart disease; pulmonary

This work was supported by the National Natural Science Foundation of China(81870470) and the Discipline Promotion Projects of Xijing

Hospital (XJZT21115, XJZT18MDT11).
Corresponding author: Li Cui, E-mail; licui2124@ 126. com

B FoE N 2 A AR R 1 i — 2D IR, 2 4R
SR I 1Y) A B e HLOR R RE M BB &G
T IR A B AR UL B8 PP | R R B A AR
BB AT AE T ) AR O A 2 AR
HRERE e RGe s it TR w3, B B
PRI B RN RIS ST IABEST 5 2140
35 S JE (red blood cell distribution width, RDW) |
V- B RSB ( gamma-glutamyltransferase, GGT) 5
I PRI 8 ot B A RLBIUS A OG . ASWESE B B
R L O A I M U g BRI R TS 14 R OC
PER BT RDOW  GGT B IR A5 B A 53 1% 3 40
BE TSP E, LLAB R FIEy7 0 B,

1 M&57F%

1.1 BHRMK

W4E 2018 4F 1 A & 2021 4F 1 A P EEE K
B R PG E B SR RIS Y 256 B i i Lo
B I TR R B I PR ) DR, B A R A
TRGEEIgS

YAARRE . (1) 4EH >80 %5 (2) i Lo 912 Wi
PRAfES BRI B AR 6 D 1276 T R KAL)
Wiz e B BAF G BREAT IR 3 ko 2
AR B KB A > 50% | A B I 5600 55 43 L Fe e
BLOSOR ST A 16 PR 25 M 20K 5 (3) £F& il
FRERA IS WA HE S WihR S IR O P R AL X
AFPEN S WA T HE (2016 4ERR) o

HEBRBRIEE : (1) S AR bR 33 i K 1
RGP 5 (2) $e 32 FE 1 P i AR B AR BT R 253797
(3) A Mg sL B B S s
1.2 Fik

Gt AT AL RAE IS ) R s BRTE
& B (mean arterial pressure, MAP) | HidE
B AL ( neutrophil count, NEU) 4k EL 41 g 1144
(neutrophil count, LYM) | /44 40 i/ ik E0 48 et L
{& ( neutrophil-to-lymphocyte ratio, NLR) . #8f§ C /2
1. £ F (high-sensitivity C-reactive protein, hs-CRP) |

F345 2% JF ( procalcitonin, PCT) | If.¥4 F1 25 1 ( serum
albumin, ALB) . JJLEF ( creatinine, CRE) , D- — %
& N K —B A JR44 BT 44 ( N-terminal pro-B type
natriuretic peptide, NT-proBNP) RDW & GGT, Jif
A MR R A X TE A RS S 24 h W58,
1.3 H{FHRALE

L2 53 B A e S ) Be 3R] ( H A Sysmex 28
) FEAT UL 20 T H0OR 4328 ; HITACHI 23 R 19 7600
ARSI IfL 7% ALB .CRE J GGT; 3% Roche
AT 602 A3 R FH AL A OGEE A L7 hs-CRP
2 PCT, 4t B il 7% ( Sysmex, CS5100 ) A I il 3¢
D- R, Ak 2R KOG (P IR Cobas, 602 ) £ U
NT-proBNP
1.4 ZEitFE4aeE

K H SPSS 19. 0 Gt AT 8m A . 455
TR 1T i GRS E bR e 22 (w2s ) ROR R
FASTREAS ¢ K s AR IS0 A B3 SRk, bz
BRI [M(Q,, Q) 1378, R H Mann-
Whitney U #2560, TSR BIEC(H %) 2R,
KX K1y K] A2 2 H £ logistic [[H 507
e TR o B I P R S USROG R R
HZ A H TAEFRFIE (receiver operating characteristic,
ROC) £ 1Al RDW | GGT B JLHK A Hiil 5 175
W SO TRt B e e A v 2 W L, IR 5
HHZ T 1 FR (area under curve, AUC) , #i¢ R 2 5 F5
B K0 E RDW  GGT B Ie& TR0 X -7 1) e AR
W7 255 38 73 Hosmer-Lemeshow LG 10 B #6 56: S TR
BRI HERE J1, P<0.05 W2ERA G E X,

2 &4 R

2.1 —REIGRE R LI EHEHR

i % B8 S 256 ), b B 197 2otk
59 f4i]  AE#% 80~98(87.50+4.97) % ; LIMEBE)E 30 d
B S 5y R TG RAFA K WUE A R AL IRIT IS
o T i R B A PR R4, 36 192(75%) 19l 5 B
MeBEMEAREBBE T W S A R 41, 3k 64 i (25%) ,



<168 - HIEEFLZEPILGE 2034F3H B H ERE H

3] Chin J Mult Organ Dis Elderly, Vol.22, No.3, Mar. 28, 2023

PR 1, MFREAR 5212 B 2 IR [ 7™ B e 7
R MEAR SEIRI T A (2014) ),

®1 BB RS AR B E B IE R E
Table 1  Clinical data of elderly patients with coronary heart

disease complicated with pulmonary infection

Item Data
Gender( male/female, n) 197/59
Age(years, x+s) 87.50+4.97
History of smoking[ n( %) ] 64(25.00)
Complication of COPD[n(%) ] 49(19.14)
NEU(Xlog/L, xXts) 5.81+3. 14
LYM(x10°/L, X#£s) 1.13+0. 51

NLR[M(Q,, Q)]

hs-CRP[ mg/L, M(Q,, Q3) ]
PCT[ng/ml, M(Q,, Q3)]
ALB(g/L, &+s)

CRE( pmol/L, x+s)

D-dimer[ mg/L, M(Q,, Q5) ]
NT-proBNP ( pg/ml, x+s)

4.80(3.18,7.00)
36.60( 12. 60,80. 00)
0.11(0.06,0.28)
35.18+4. 84
113. 68+48. 73
1.23(0.69,3.26)
2 325.14+204. 50

RDW (x+s) 14.59+1. 56
GGT[U/L, M(Q,, Q5)] 41.00(23.00,87.00)
MAP (mmHg, x+s) 88.70+0.43

COPD: chronic obstructive pulmonary disease; NEU: neutrophil; LYM
lymphocyte; NLR; neutrophil-to-lymphocyte ratio; hs-CRP; high-sensitivity
C-reactive protein; PCT: procalcitonin; ALB: serum albumin; CRE:
creatinine; NT-proBNP: N-terminal pro-B type natriuretic peptide;
RDW: red blood cell distribution width; GGT: gamma-glutamyltrans-
ferase; MAP: mean arterial pressure. 1 mmHg=0. 133 kPa.
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Table 2 Univariate analysis of hematological indexes in patients with good and poor prognosis

Item Good prognosis group(n=192) Poor prognosis group(n=64) Z/1/X* P value
Age(years, x+s) 85.23%7. 01 90.75+3. 34 -3.030 0. 004
History of smoking[ n( %) ] 48(25.00) 16(25.00) 0. 000 1. 000
Complication of COPD[ n( %) ] 32(17.67) 17(26.56) 3. 480 0. 062
NEU(x10°/L, %#s) 5.60+2.77 6.49+4.15 -0.987 0.328
LYM(x10°/L, is) 1.190. 51 0. 96x0. 51 1.614 0.111
NLR[M(Q;, Q5)] 3.42(1.89,6.80) 5.29(4.13,9.67) -3.012 0.013
hs-CRP[ mg/L, M(Q,, Q)] 31.20(8.40,69.45) 41.4(17.30,83.25) -1.618 0.106
PCT[ng/ml, M(Q,, Q5)] 0.08(0.05,0.21) 0.23(0.10,0.65) -5.692 0. 000
ALB(g/L, x#s) 34.92+5. 19 36. 00+3. 50 -0.779 0. 439
CRE( pmol/L, x+s) 105. 60£32. 99 139. 43£76. 76 -2.520 0.013
D-dimer[ mg/L, M(Q,, Q5) ] 1.18(0.62,2.15) 2.28(0.84,4.54) -1.507 0.132
NT-proBNP ( pg/ml, xs) 2 176.0+357.5 8 046.0+703. 5 0. 001 0. 000
RDW (x+s) 14.14£1.16 16.02+1. 82 0. 206 0. 000
GGT[U/L, M(Qy, Q3)] 30.00(22.00,80.00) 87.00(49.00,164.75) -2.971 0.003
MAP(mmHg, %+s) 90. 30+9. 50 83.62+7.26 -2.579 0.012

COPD: chronic obstructive pulmonary disease; NEU: neutrophil; LYM: lymphocyte; NLR: neutrophil-to-lymphocyte ratio; hs-CRP: high-sensitivity

C-reactive protein; PCT: procalcitonin; ALB: serum albumin; CRE: creatinine; NT-proBNP: N-terminal pro-B type natriuretic peptide; RDW: red

blood cell distribution width; GGT: gamma-glutamyltransferase ; MAP ; mean arterial pressure. 1 mmHg=0. 133 kPa.
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Table 3 Multivariate logistic regression analysis of RDW and GGT for prognosis of elderly patients with coronary

heart disease complicated with pulmonary infection

Factor B SE Wald X? P value OR 95%CI
Age 0.323 0. 165 3.810 0.051 1.286 1.039-1.591
NLR -0.021 0. 144 0.021 0. 884 0.979 0.739-1.290
NT-proBNP 0.110 0. 104 1.138 0. 286 1. 117 0.912-1.032
CRE 0. 004 0.014 0.083 0.774 1. 004 0.977-77. 198
PCT 2.075 1.158 3.213 0.073 7.964 0. 824-76. 984
MAP -0.178 0.093 3.659 0. 056 0. 837 0.697-1. 004
RDW 1.427 0. 495 8.309 0. 004 4.167 1.579-10. 995
GGT 0.011 0. 005 4.265 0.039 1.011 1.001-1. 021

NLR : neutrophil-to-lymphocyte ratio; NT-proBNP ; N-terminal pro-B type natriuretic peptide; CRE; creatinine; PCT; procalcitonin; MAP: mean arterial

pressure; RDW: red blood cell distribution width; GGT; gamma-glutamyltransferase. 1 mmHg=0. 133 kPa.
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