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[FHE)] B WiTHEERE RS TENER. Fik  FETEEEE R EAE B
JEIV v2.0 (MIMIC- IV v2.0), K23 2008 25 2019 4F 5 & 194 Be {5 8., 0 & 1 58 1 CD3 314k . CD4 7141, CD8 it
£, CD4/CDS LUAE L W T A A H 20 (LYM) R BRET 1 (TgA | [2G | TeM) /K F-45 Gy H8 ke A 8 35 A e ¢
BE AL REPER L ARES R BRFR A (BMD), P S 2R B i P43 (SOFA ) K2 A5 B AT S8 0o « 15 IMLHE L DR 45 3
BN 28 d T, X Hb o3BT 52 Wi Jie T2 £ TS (1) S 248 A, 2l 32 15U TAERRIE 26 (ROC #hZk), 2>
Wr e FAa b xt B B 28 d BRI BN E. 4R 333 745 Bl BB ARG, Hp e AE 1509 f,
A e AE 32 236 1 5 WRTFEAE 5 28 d INAETS 1084 4], ST 425 1], MR F54E 41 BMI (kg/m” ; 33.25+28.71
[t 28.90+15.28) e ARt Jm 3 d I 7 d 4 TgA K F-LARE G 3 d L7 d P TgA K725 (275.01 £216.96)
mg/L . (85.99 +75.76) mg/L ) ¥ 0 B i FAR MeBRaE 2 (¥ P<0.05), ABiJa 3 d A7 d N CD3 %L, CD8 it
B BARFAEMRIEA ABLS 3 d N : CD3 THEL (4 /ul) 4 1.080.74 +849.23 H 1242.91 +889.24, CD8
(A /ul) R 558.07 +368.77 L 625.07 £529.66 5 ABEJE 7 d N : CD3 T4 (A4 /ul) 4 1.079.69 +850.61 tb
1242.48 +889.23,CD8 I 4 (A /ul.) hy 556.70 £467.23 H 624.93 £429.78;3 P<0.05 ), HA 1= MiLE BRI .
S99 S S At 9 FEUET L B3 B ik o T e e AR (R  10.07%(152/1 509) EE 2.47%(796/32 236 ), H Ry «
50.10%(756/1 509) [t 15.18%(4 895/32 236 ), Lok : 31.21%(471/1 509) Ht 19.19% (6 186/32 236),%4 P<0.05 ),
WeEEAELH T 28 d IAFETR A ABERT 3 d WA 7 d 9 CD3 14k, CD4 #1-%. CD4/CDS LY & T 28 d Y
T B EHE (ARG 3d N CD3 H B4 /ul) 4 1127.20+857.14 H 938.26810.50, CD4 i1 %% (4~ /uL) N
559.76 +507.18 1. 338.75+267.11, CD4/CD8 HLAB A 1.87+0.80 [, 1.02+0.12; ABZJE 7 d 4 : CD3 3150 (A /ul)
A 1124.01 £810.53 H; 943.78 +808.21, CD4 31 (4> /ul.) 24 559.56 +507.36 F 341.95 +266.56, CD4/CD8 HAAH
7 1.88+0.79 [ 1.03+0.13; 3 P<0.05 ). APBi)5 3 d N CD4/CD8 (B e aE i 2 28 d TS (19 ROC 14k
TR (AUC) 9 0.615 (95% AI{Z X 8] (95%CI) 4 0.555 ~ 0.671 ), HURE A 70.83% , K55 Hy 52.49% ., 458
BT | 0 R DRI A L RIER I 1Y R T4 by R AR R EEAE | MR BRAE A 7E 25 e S A e 2 F R bR () A8
1k, B CD4/CDS HAE T E— AR b Tl e i H 3 (I TS 17 O
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[Abstract] Objective To investigate the relationship between the changes of immune indexes and prognosis
in patients with sepsis. Methods Based on the hospitalization information from 2008 to 2019 in the American
Medical Information Mart for Intensive Care-IV v2.0 (MIMIC- IV v2.0), the hospitalized data including CD3 count, CD4
count, CD8 count, CD4/CD8 ratio, immunoglobulins (IgA, IgG, IgM) levels and lymphocyte counts, gender, age, body
mass index (BMI), sequential organ failure assessment (SOFA), and prognosis of patients with coronary heart disease,
hypertension, diabetes mellitus, underlying diseases, and 28-day prognosis were collected. The immunological indexes
affecting the prognosis of patients with sepsis were compared and analyzed. The receiver operator characteristic curve
(ROC curve) was drawn to analyze the value of immunological indexes in predicting the 28-day prognosis of patients with
sepsis. Results A total of 33 745 patients were enrolled in the study, including 1 509 cases of sepsis and 32 236 cases
without sepsis. Among the patients with sepsis, there were 1 084 cases alive and 425 cases died within 28 days. BMI (kg/m’:
33.25+28.71 vs. 28.90 + 15.28) and IgA levels within 3 days and 7 days after admission in sepsis group were significantly
higher than those in the non-sepsis group [within 3 days after admission: (275.01 £216.96) mg/L vs. (85.99 +75.76) mg/L;
within 7 days after admission: (275.01 £216.96) mg/L vs. (85.99 £75.76) mg/L, all P < 0.05]. CD3 count, CD8 count

within 3 days and 7 days after admission in sepsis group were significantly lower than that in the non-sepsis group
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[within 3 days after admission: CD3 counts were (1 080.74 £849.23)/ul. vs. (1 242.91 £ 889.24)/ul., CD8 counts were
(558.07 £368.77)/uL. vs. (625.07 £ 529.66)/uL; within 7 days after admission: CD3 counts were (1 079.69 & 850.61)/uL.
vs. (1242.48 +889.23)/ul, CD8 counts were (556.70 & 467.23)/uL. vs. (624.93 +429.78)/uL,, all P < 0.05]. The proportion
of patients with hypertension, diabetes and coronary heart disease were significantly higher than those in the non-sepsis
group [hypertension: 10.07% (152/1 509) vs. 2.47% (796/32 236), diabetes: 50.10% (756/1 509) vs.15.18% (4 895/32 236),
coronary heart disease: 31.21% (471/1 509) vs. 19.19% (6 186/32 236), all P < 0.05]. In the sepsis group, the CD3 count,
CD4 count and CD4/CD8 ratio in the survival group were significantly higher than those in the death group within 3 days and
7 days after admission [within 3 days after admission: CD3 counts were (1 127.20 £ 857.14)/ulL. vs. (938.26 £+ 810.50)/uL,
CD4 counts were (559.76 +507.18)/uL. vs. (338.75+267.11)/ul,, CD4/CD8 ratios were 1.87 £0.80 vs. 1.02+0.12;
within 7 days after admission: CD3 count were (1 124.01 +810.53)/ul. vs. (943.78 +808.21)/ul, CD4 count were
(559.56 £507.36)/uL. vs. (341.95 +266.56)/ul., CD4/CDS ratios were 1.88 +0.79 vs. 1.03+0.13, all P < 0.05]. The area
under the ROC curve (AUC) of CD4/CD8 ratio within 3 days after admission in predicting the prognosis of septic patients
at 28 days was 0.615 [95% confidence interval (95%CI) was 0.555-0.671], the sensitivity was 70.83%, and the specificity
was 52.49%. Conclusions Hypertension, coronary heart disease and diabetes are more likely to induce sepsis. The
changes of immune indexes in patients with sepsis will occur in the early stage. Early CD4/CD8 index can predict the
prognosis of patients with sepsis to a certain extent.
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TEMETAE /b R Pl S A e Tk 5 4
2 00 ] A ol LR A [R] I A7, I T R B 174
JBU AR SO T S I FE W B 1 R IV v2.0
(Medical Information Mart for Intensive Care-1V v2.0,
MIMIC- IV v2.0) %cdls , 73 A &t 2 FP iRy CD3 3
3. CD4 115, CD8 14, CD4/CD8 Fufi B Sy sk i
1 (immunoglobulins, TgA | TG . TgM ) A1k B 41 g 11
) (lymphocyte count, LYM) 25 5 2248 by, ¥ — 4
PR IRRAE S PSR b S U BISC R
1 #FRIFTE
L1 Bd sk Vs« MIMIC- IV B5H 12 2 phy 5% [ R 2
T B DU LA B8 22 R B 7 v e R B
¥y H[R] S A i FEAE B o I ORI PR L R AR
MIMIC- IV v2.0. iZ%38 5 4 T 2008 2 2019 4
3 1 D137 DL 45 3 2 i g B T b0 ERE W 4P
(intensive care unit, ICU) WG 19 £ 25 09 A B 5 B o
TESE A VENU B IME BORTL IS , 345 T Bdla 2 1Y
Vi) AL FHAL R, W pd a1 ORI AR S S
#7 K (45 : 36734800),
1.2 HAaE A SRR UE « R EEE AP 5835 CD3
T CDA T, TgA L LYM S5 5 e bk A 1) 18

FlR B, Hop A ZUAE B 5 S 27 [l — 4 B b 1l A
Z W ICU G2 5 AU SR 1 IR AT e 19 26 1 IR A
ICU {5 5 ; HEBRAF IS < 18 25 & Lh K SCHE RN A B4
BE e s Rl 2k .

1.3 BAEAREL . o MIMIC- IV %8s e v 4R U n R %
B, AR VE R A TR S 2 (body mass index,
BMI)., J7 5% %% B %5 ¥ 7 43 (sequential organ failure
assessment, SOFA ), CD3 §1%k . CD4 1%k . CDS 1%k .
CD4/CD8 Al IgA | IeG | IgM . LYM K& 4 IR |
193 L TREL g 257 S A 15 0 R R 28 d T
SOFA P $EHUBR A ICU J5 B IRIEAr 45 21, T f
FI EAA AR IR E A ICUJE 3 d N7 d
AR, IF o s ] 8 A ML

1.4 Siil2f)5 ik - SR SPSS 21.0 #4740 i1
IIHT o AT IES AT TR POR A L + 22
(x£5) 2, PIEHLIA] LU BCR FIASZREAS o« K056 5 114K
GORHLAEL (%) 3o RN x * K. 235218058
TAESFE 2R (receiver operator characteristic curve,
ROC th4%), 1155 ROC th4: T T # (area under the ROC
curve, AUC), P AHOCHE bRxt SRR 85 28 d FfS 1Y
WM. P<0.05 FZEFA G =L,

2 &% R

2.1 FEARVURL: LR IF AN A 33 745 (R Horp
EIS R T (1 1509 ], SIS 1k HAth
I EE 32 236 i, AN[E] T2 W 2H AR A R AR A
SOFA ¥y 22 34 Jgeit"2 B 3L (1) P>0.05),
P . BMI K25 3F e s PR | 7 Lo LA e A
A G E L (B P<0.05; K 1), MREIE
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ZH R 28 d INAFETR 1084 1], JET- 425 5], A [ il
J W 2H M BEAE BB WP | e O Ll M) L A 2
SR G R () P<0.05), M5 4E R . BMI,
SOFA P43 K A IF 5 I b9 e 5 25 S 34 e e 24
B (¥ P>0.05;%2),

22 P SAEMGEEAL B E ABEE 3 A7 d
N PE A RN LA (R 3) - FEABEIG 3d INAI 7 d
P, e 75 0E 21 HB A TeA K349 W S T Al ik i
ZH, CD3 THECH CDS %3 B AT = E e 8 0F 41

(¥ P<0.05) ; MiPiZH[a] CD4 1%, CD4/CD8 H.{H .
IgG. IgM F1 LYM /K P oA 22 e ¥ e gi it 2 i X
(¥ P>0.05),

23 fARASIET-HBEARG 3 d T d B
PEFAEAR LA (R 4)  FEABESG 3 d WA 7 d L 17
T CD3 8. CD4 8. CD4/CDS HL(E
W FAE T4 (3 P<0.05), i W5 2H [A] CDS %% .
IgA | IgG. IgM Fl LYM 7KV b A 22 R g it2¢
X (# P>0.05),

x1 AEESHEFHA ICU EREZFNERFHILR

1 %L B EF?% BMI SOFA_iﬂFﬁ LRl (11 (%))
() (] (%)) (% ,x%s) (kg/m®, x£s) (4, x*s) BRI 15 I JERN
JEMeEAE 32236 19827(61.51)  58.17415.55 28.90+15.28 3.75+3.00  4895(15.18)  796( 2.47) 6186(19.19)
JHRREAE 2 1509 759(50.30) 57.59+15.06 = 33.25+28.71 3.89+2.89 756(50.10)  152(10.07) 471(31.21)
Xl 17.28 1.10 -3.51 -1.46 1260.41 305.24 131.59
P1E <0.01 0.27 <0.01 0.14 <0.01 <0.01 <0.01

T« 1CU A ESENES 5, BMI SRR, SOFA S8 7 S8 B i i)

*2 A[E28d EFHAERSEESENERTRILE

1 %k b Eﬁ% BMI SOFA_iﬂ%} FEmtBR (41 (%))

(f5]) [ (%)) (% ,x+ts) (kg/m®, x£s) (43, x%s) PRI = DA TEECHR
yeanaitl 1084 547(50.46) 57.54+15.13  32.61+27.12 3.90+2.89 585(53.97) 111(10.24)  356(32.84)
FET-EH 425 212(49.88) 58.04+14.33 39.63 +35.20 3.85+2.95 171(40.24) 41( 9.65) 115(27.06)
x oMl 0.01 0.31 -0.10 ~0.15 23.03 0.12 4.76
P1H 0.93 0.75 0.92 0.89 <0.01 0.78 0.03

W - BMI BT EEEL, SOFA b7 B A B REIT 20

£33 AEELEFAICU EREBENEEFIEIRLER (r £5)

4151 i ] CD3 % (4> /L) CD4 % (4> /ul) CD8 % (4> /ul) CD4/CD8 L1
AERRBERE AL ABEJE 3d N 124291 +889.24(6444) 594.40+345.28(6444)  625.07 +529.66 (6 444) 1.52+0.70 (6 444)
ABEJE7Td N 1242.48+889.23(6448) 593.18+343.80 (6 448)  624.93+429.78 (6 448) 1.52+0.71(6 449)
MeRERELL ABEE3d N 1080.74+849.23( 671)*  505.41+469.49( 671)  558.07+368.77( 671)"  1.66+0.82( 671)
ABE7dN 1079.69+850.61( 671)*  506.05+469.26( 671)  556.70+467.23( 671)"  1.67+0.76( 671)
EERill iy} IgA (mg/L) IgG (g/L) IgM (mg/L) LYM ( X 10°/L)
JeMeaEaiEsl ABEE 3d N 85.99+ 75.76(182) 0.78 +0.14 (2 858) 100.61 + 11.39 (2 850) 2.24+1.53(23697)
ABea 7d N 85.99+ 75.76(182) 0.78+0.14(2 858) 100.63+11.39 (2 850) 2.26+1.07(23697)
MeEERELL ABEJE 3d N 275.01+216.96( 10)" 0.84+0.12( 334) 97.40+93.38( 334) 1.72+0.75(  649)
ARG 7d N 275.01 +216.96( 10)" 0.84+0.12( 334) 97.07+93.05( 334) 1.724+0.76 ( 649)
VE L ICU ST RE W b, T SR (1, LYM bk AN A SR MesRm i Lhe, *P<0.01, "P<0.05 ; 455 AR Fe %48 b

%k

x4 AFE28dFERAEARSERENREFISRER (X £5)

215 i ] CD3 T4 (A4 /ul) CD4 HHEL (A /ul) CD8 T (4 /ul) CD4/CD8 HAE
peanzA| ABEfR 3d N 1127.20+857.14(506) 559.76 +507.18 (506) 551.54+542.34(506) 1.87+0.80(506)
ABEE 7d N 1 124.01 +810.53 (506) 559.56 4+ 507.36 (506) 549.11 +543.41 (506) 1.88+0.79(506)
T4 ABtA 3d N 938.26+810.50(165)? 338.75+267.11(165)" 578.10+367.27(165) 1.02+0.12(165)"
ABE/a 7d N 943.78 +808.21 (165)* 341.95+266.56(165)P 579.98 +366.34 (165) 1.03+0.13(165)"
20 51 HiJ ] IgA (mg/L.) IgG (g/L) IgM (mg/L) LYM( X 10°/L)
yehA| ABtJE 3d A 298.89+215.72(9) 0.75+0.11(219) 90.24 +55.59(219) 1.96 +1.05(449)
ABEE 7d N 298.89+215.72(9) 0.75+0.11(219) 89.96+55.59(219) 1.95+1.05(449)
FETA ABelE 3d 60.12+ 34.24(2) 1.014+0.14(115) 111.03+87.16(115) 1.18 +0.97(200)
ABElE 7d N 60.12+ 34.24(2) 1.01+0.14(115) 110.63+86.70(115) 1.19+1.06 (200)

T« Tg Bk 11, LYM ik A8 SAETRALILE, *P<0.05, PP<0.01 ; 45 5 Az i 15T
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24 ABiJa 3 d N CD4/CD8 H A XF e 75 iE 2
28 d e A BB (& 1) : ROC #h £ 43#r iR,
ABEJG 3 d N CD4/CD8 HAE T e i 34 28 d il
JA ) AUC A 0.615 [ 95% AT {5 X 8] (95% confidence
interval ,95%CI )} 0.555 ~ 0.671 ), HURE 1 70.83%,
PR N 52.49%.
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JR R 2 E MRS, R4 E DI RER T4
AAIE (multiple organ dysfunction syndrome, MODS ) [1Y
J O O R A B S R G E M AT
T AR AR AR AR SR R 254 i X
BT, 48 R AR R TR S LA e S04 LRI 2
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