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[ Abstract ] Objective To investigate the association between the initial red cell distribution
width (RDW) and all-cause mortality in patients with cardiac arrest (CA) in intensive care unit (ICU).
Methods We conducted a retrospective cohort study and extracted the related clinical data in ICU among
adult CA patients (age >18 years), using the Multiparameter Intelligent Monitoring Intensive Care I1I
(MIMIC- Il , v1.4) database from 2001 to 2012. Based on whether they survived or not on 90 days, the
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patients were divided into the survival group and death group, and the clinical data of the two groups were
compared. Meanwhile, the RDW values were divided into four parts according to quartile. The cumulative
survival rate of 28-day and 90-day were estimated using the Kaplan-Meier method and compared using
the log-rank test. Multivariate Cox proportional hazard models were also used to reveal the association
between RDW and all-cause mortality. Results Based on the inclusion and exclusion criteria, 853 adult
CA patients were finally enrolled. The mean age was (67.26+15.84) years, and 534 (62.60%) patients were
male. And the mean SOFA score was (6.1343.70). Compared with the survival group (n=410), the patients
in the death group (n=443) were older and had a higher SOFA score, RDW, anion gap, creatinine and
blood phosphorus. Moreover, the proportion of chronic obstructive pulmonary disease, acute kidney injury
and sepsis in the death group were higher than those in the survival group, and the length of stay in ICU in
the death group was longer than that in the survival group (all P<0.05). However, the indicators of arterial
blood oxygen partial pressure, hemoglobin and total blood calcium, as well as the proportion of coronary
heart disease and acute myocardial infarction were lower than those in the survival group, and a shorter
duration of hospitalization in the death group was noted (all P<0.05). Kaplan-Meier survival curves
demonstrated that there was a significant difference in the cumulative survival rate of 28-day and 90-day
(all P<0.001). In the multivariate Cox proportional hazard models, a higher RDW at ICU admission was
an independent risk factor for 28-day (HR=1.399, 95%CTI: 1.014-1.930, P=0.041) and 90-day ( HR=1.433,
95%CI: 1.064-1.929, P=0.018) all-cause mortality among CA patients. Conclusions An elevated
RDW is an independent predictor for 28-day and 90-day all-cause mortality of CA patients. As a clinical
indicators, it indicates a poor prognosis for adult CA patients.
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Table 1 Baseline characteristics of the study population
- YN AP FET-HH 5
it (n=853) (n=410) (n=443) vz P
AR (%) " 67.26 + 15.84 64.70 £ 15.26 69.64 +16.01 -4.606 <0.001
B (B, %) 534 (62.60 ) 268 (65.37) 266 (60.05) 2.575 0.109
SOFA P43 (43) * 6.13 £3.70 5.49 +3.44 6.73 +3.83 -4.998 <0.001
RDW (%) * 14.98 +2.01 14.57 £ 1.85 15.36 +2.09 -5.818 <0.001
B &S al i (mmol/L)* 15.78 + 4.48 14.93 £4.02 16.57 +4.74 -5.418 <0.001
PaO, (mmHg) ° 172.00 ( 96.00,291.00 ) 185.50 ( 125.00,324.00 ) 145.00 ( 84.00,253.00) 5.725 <0.001
F4E ( x 10°0) ° 13.71 +6.97 13.25 £ 6.53 14.13 £7.35 -1.844 0.066
T/ ( x 10%7L) ° 205.00 ( 152.00,270.00 ) 205.00 ( 159.00,271.00 ) 205.00 ( 146.00,269.00 ) 0.939 0.348
MersEe (g/L) 112.49 +23.62 114.95 +23.78 110.22 +23.28 2.935 0.003
% ( mmol/L) * 10.07 +5.41 9.85 +4.88 10.28 + 5.85 -1.162 0.246
JLEF (pmol/L ) ® 97.24 (70.72,150.28 ) 88.40 (70.72,123.76 ) 106.08 (70.72,176.80 ) -4.240 <0.001
M8 ( mmol/L) * 4.28 +0.83 424+0.85 432 +0.81 -1.364 0.173
1% ( mmol/L ) * 2.06 £0.25 2.08+£0.26 2.05+0.24 2.301 0.022
1f# (mg/dL ) * 1.21£0.52 1.13 £0.37 1.29 +0.62 -4.435 <0.001
BIHE (B, %)
1R I 344 (40.33) 179 (43.66) 165 (37.25) 3.638 0.056
Wi PRI 245 (28.72) 108 (26.34) 137 (30.93) 2.186 0.139
RN ] 326 (38.22) 202 (49.27) 124 (28.18) 40.827 <0.001
PP I 88 (10.32) 44 (10.73) 44 (9.93) 0.147 0.701
2 P BH SV e 95 (11.14) 33 (8.05) 62 (14.00) 7.609 0.006
2k UAEAE 131 (15.36) 78 (19.02) 53 (11.96) 8.166 0.004
YRR T 132 (15.47) 57 (13.90) 75 (16.93) 1.492 0.222
2B 540 (63.31) 241 (58.78) 299 (67.49) 6.960 0.008
[ BEAE 393 (46.07) 163 (39.76) 230 (51.92) 12.678 <0.001
PIMGERS (B, %) 752 (88.16) 357 (87.07) 395 (89.16) 0.892 0.345
ICU &B)naﬂﬂ (d)°® 4.99 (2.66,10.20) 420 (2.30,10.25) 5.55 (3.01,10.20) -2.099 0.036
RMEBERE (d) ° 9.96 (5.21,18.38) 11.77 (6.33,21.13) 8.33 (4.46,15.96) 5.481 <0.001

- ROW LIRS SERE, SOFA P4 AT SR R4y, PaO, sk A ., 1CU FRENH i s X +s, "M (O, O)

R 2 AN[F] RDW ZH 51RO PR 5 R A Bl Lh &
Table 2 Comparison of basic data of cardiac arrest patients in different RDW groups
o W (%)
$ebr BT <13.69 13.69~14.58 14.59~15.89 >15.89 Fi/i P
(n=853) (n=244) (n=200) (n=204) (n=205)

(% 67.26 +15.84 62.34 +16.93 67.32 + 14.18 70.15 +15.37 70.19 + 15.15 12970 <0.001
Tt ( H %) 534 (62.60) 171 (70.08 ) 129 (64.50) 119 (58.33) 115 (56.10) 11.431 0.010
SOFA i4 (43) 6.13£3.70 5.17+3.56 5.77+3.58 6.71 £3.68 7.07 £3.67 12700 <0.001
RDW (%) * 14.98 £2.01 13.15 £ 0.40 14.08 £0.26 15.18 £0.36 1783+ 1.8 942120 <0.001
AG(mmol/L)* 15.78 £ 4.48 15.54 £4.18 15.13£4.30 15.83 £4.65 16.65 £4.72 4270 0.005
Pa0, (mmHg) " 172.00 (96.00,291.00) 172.00( 119.00,317.50 ) 179.00 ( 98.00,303.00 ) 165.00 ( 85.00,259.50 ) 168.00 ( 85.00,265.00) 11976 0.008
FER ( x 10°L) ° 12.20 (8.70,17.40)  13.00 (9.75,16.95)  12.35 (9.35,18.60)  12.35 (820,17.50)  11.10 (7.40,15.90)  12.676 0.005
I/ ( x 109/L) 205.00( 152.00,270.00 ) 214.00( 174.00,269.00 ) 204.50( 148.00,266.00 ) 196.50( 147.00,262.00 ) 199.00( 125.00,288.00)  5.538 0.136
maky (gL’ 112.49 +23.62 123.42+23.42 11622 £22.11 108.47 +21.82 99.85+19.84 47200 <0.001
1pk ( mmol/L) 855 (6.78,11.55)  8.78 (7.22,12.36)  8.64 (7.0511.30) 875 (6.7511.78)  7.78 (6.00,10.55)  14.088 0.003
LB (umol/L) 97.24 (70.72,150.28 )  88.40 (70.72,114.92) 88.40 (70.72,132.60 ) 106.08 ( 79.56,167.96) 132.60 (79.56,247.52) 61270  <0.001
14 (mmol/L ) 428+0.83 4.17+0.78 425+0.83 436 +0.80 437091 3.160 0.024
145 ( mmol/L > 2.06+0.25 2.04+023 2.07+0.26 2.09+0.29 2.06+0.23 1.480 0218
1w ( mg/dL 121£0.52 1.11+047 1.19+0.54 130+0.52 127+0.54 6240  <0.001
BIHE (B, %)

mJIuE 344 (40.33) 102 (41.80) 103 (51.50) 71 (34.80) 68 (33.17) 17.545 0.001

HEPRIR 245 (28.72) 38 (15.57) 52 (26.00) 69 (33.82) 86 (40.49) 41446 <0.001

T 326 (38.22) 105 (43.03) 84 (42.00) 77 (31.75) 60 (29.27) 10.581 0.014

2 b 88 (10.32) 12(492) 17 (8.50) 24 (11.76) 35 (17.07) 18.977  <0.001

COPD 95 (11.14) 13 (5.33) 20 (10.00) 34 (16.67) 28 (13.66) 16.201 0.001

AMI 131 (15.36) 59 (24.18) 29 (1450 ) 24 (11.76) 19 (9.27) 22598 <0.001

DR 132 (15.47) 45 (18.44) 29 (1450 ) 28 (13.73) 30 (14.63) 2.376 0.498

atEs 540 (63.31) 130 (53.28) 126 (63.00) 140 (68.63) 144 (70.24 ) 17.304 0.001

e EEAE 393 (46.07) 80 (32.79) 82 (41.00) 115 (56.37) 116 (56.59) 37235 <0.001
HURGES (fl, %) 752 (88.16) 207 (84.84) 177 (88.50 ) 187 (91.67) 181 (88.29) 5011 0.171
ICU E[snﬁﬂa] d) ° 4.99 (2.66,10.20) 4.06 (2.489.57) 504 (2.32,10.74)  6.08 (3.12,11.31) 5.08 (2.43,9.14) 7.230 0.065
BB (d) 996 (521,1838)  7.17(423,1579)  9.19(529,16.69) 1158 (62921.71) 1179 (6.7121.67)  29.513  <0.001
ICU ﬁliﬂlﬁi (i, %) 291 (34.11) 67 (27.46) 64 (32.00) 78 (38.24) 82 (40.00) 9.907 0.019
28 d IR ( fﬂ %) 385 (44.98) 82 (33.61) 83 (41.50) 104 (50.98 ) 116 (56.59) 27831 <0.001
90 d 2HFFIER (fl, %) 443 (51.93) 96 (39.34) 89 (44.50) 120 (58.82) 138 (67.32) 43.233  <0.001

7 :RDW jaélfﬂﬂﬂﬁéﬁﬁ
ICU JEfE W4 s

S xxs, °

iFE, SOFA PF41 A7 BLER B RBP4
j‘:’ M ( Ql ’ Q3

, PaO, Bk I 4853 1K , COPD Syttt FHIEENILR , AMI Jy @ L JULREAE
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A ICU B} RDW /K5 CA B3 ICU 1E B i
[i] 4 R 95 E 5[] JC B S AH 56 (4 P>0.05), £
2 Cox A Mrii AU B, A ICU i RDW Ft
T4 CA HR 28 d 1190 d 4RI A8 A At ST 1 6 [
% (HR=1.399, 95%CI : 1.014~1.930, P=0.041 ;
HR=1.433,95%CI:1.064~1.929, P=0.018 ), L3 3.,

3 it

AW LR W, BE A ICU I} RDW $5 45
() 328 T 38 v, CA BRI AL R Bl 2 - Tt
Kaplan-Meier 4= £7 tH £ 2 42 L HB B0 E 13X — 45
W WA, ZIRNE Cox B Hrik—4 KB RDW
Tt (>15.89%) & CA £ 28 d A1 90 d 4= [H K 4L
RIS ER &R, $&78 A ICU B RDW JHi5 5
CA BE N RIS ZMAAE R

US4, RDW 1R b —FhoHT Y 1 950 T A
B, WEEE o S AR B E ICU BT ] Kk
FeFA S U AL, RDW XF0 8, O
Wiy, SRS AR . 2O AL R 28 B etk
KA ATGIF ARG SO M BR A B B —
SE BTN B H B RGO T RDW X CA &
VUG e WS e WL ARGE, 2018 4F,  LLAIET Y
— 0[] JA P UL S PR A ST A A0 A 390 44 CA Bk iR
# (RDW 1E % {H 10.9%~13.4% ), 455 0 A B

7 RDW (>13.4% ) 5 CA f£1%# 90 d SR ML
il JG Z (A7 Sl 1, 3 —25 A 2020 4F—T044 A
1 008 24 i [§ BE 71 CA 247 £ 35 A T IE M WS 1t
FEHPREHESS (RDW = 15%) ', #iE Kim %
A1 24T 216 24 Bidh CA H 3 mim R %L, %50
FFE A A BERTE = ) RDW (>15.5% ) J& CA
H 30 d EPURILR A ML FERE N2, ARBF5E i —
HABIEX —45 50, AT T K AR R, 7E
90 d 4P AL AL R EE SR, HE—EST
RDW JHm 5 CA BHE ARG Z RIFFAEREk
CA BHAMRERIET R, b A5
B T il b 22 St A AR B AT S100 4545/ B
XA 2 ML) S b 22 D R O I FE Ao, B AT
LRI LIS PR G, s w2kt , 2 RR
FER UK A L1 R e 2T AE R o 1 2548 A 20,
2 TR AR 254 FREE, HErHE
LA G BY S Db, e LR TEAS CA B
AT RE L 7 T S o AR P 24K,
WAL CA BEMAT 2T E 22N TE, WE
GEAIRIR . AEAL . S AR A & TR R bR
AW P B RS, R EREIFATT
ARSI FAR PR AR, FLAYEMBEYF 3R, e
DITEIGPRAE) o PRITEIG R AR, —Fhfai s b 45 |
BEAICHE . 8 R B N AR e L
#ZHH, RDW A5 CA BEARAFZ

&3 A Cox Hl AU AR 5 42 PRRAEAR B &
Table 3 Relationship between RDW and all-cause mortality in different Cox proportional hazard models

5k T 5L 1 R 2 iR 3
HR {H 95%CI P HR 95%CI P 1A HR 1 95%CI P
ICU 4[NmRstR
RDW (%)
<13.69 1.000 ( F&fE ) 1.000 ( K& ) 1.000 ( FEfE4L)
13.69~14.58 1.063 0.754~1.497 0.729 0.967  0.683~1.370  0.852 1.054  0.738~1.507  0.771
14.59~15.89 1.133 0.817~1.571 0.454 1.157  0.826~1.621 0.397 1224 0.862~1.740  0.259
>15.89 1.349  0.977~1.864 0.069 1236 0.879~1.738  0.223 1314 0.902~1.913  0.155
28 d 4=HRIER
RDW (% )
<13.69 1.000 ( J&ifE4] ) 1.000 ( HEifE4] ) 1.000 ( JLyfEeH )
13.69~14.58 1.267 0.934~1.720 0.128 1.114 0.817~1.518  0.495 1.104  0.805~1.512  0.540
14.59~15.89 1.648 1.234~2.202 0.001 1.308 0.965~1.773  0.084 1.273 0.930~1.744  0.132
>15.89 1.897 1.429~2.517  <0.001 1.359 1.007~1.835  0.045 1.399 1.014~1.930  0.041
90 d 4=[HIRIER
RDW (%)
<13.69 1.000 ( JEifE] ) 1.000 ( FEifE] ) 1.000 ( F&fE4 )
13.69~14.58 1.175 0.881~1.568 0.273 1.030  0.768~1.379  0.845 1.018  0.756~1.371  0.907
14.59~15.89 1.680 1.285~2.198  <0.001 1310 0.988~1.738  0.061 1.275 0.952~1.706  0.103
>15.89 2.032 1.565~2.638  <0.001 1.433 1.086~1.891 0.011 1.433 1.064~1.929  0.018

T AL 1 ORI TRIR 5 #5082 R4S . SOFA T4Y . Wl JEEOis . MR AEMEIESs . AR ONURESE . SOt B O FIRERAE ; 7 3
LA 2 (OHERN FIE IR IR bk . AR, MLCaem . WUSF. (S Mi s ROW HLLARNE A5 SERE , 1ICU S FAR it b
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