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(EE] HNY BT 2 4R MR RE B 3 175 4842 % D(viTamin D, VD) 7K 22 5 5 5008 58 0E 18 b 11 40 6 4
Jiik o WAE 2020 4F 1 A % 2022 4F 12 F BLEE KR — B ICU ZARRKFRATE B3 103 #i(65 ~ 99 %), ?”ﬁﬁvmﬁ%z
BWibRES WAL VD3 ELZ 4 (n=3261), VD3 EHEHZ 4 (n=71). @i b A BRIl 25-(0H) -
D3(VD3), HRIZETIREAHICFEFR (ML H A R AHOCHR (. 12 TOUAH i PR 7B B Al | 9k 2L 40 e R S0 4 X 0y
B B AH A SRR 1 R AMACE B ), R I B AR X TS P8 45 (APACHE-TT W43 . SOFA ¥
4y AEICU BT, 28 d SETR) W25, SATHMMT, 85 (1) BEMEHE S H MIEVD3 KL, VD3t
ZHG2H), VDI IEFHAALARE, VD3 PEHZ HFH APACHE-TT #£4 . SOFA P43 K 28 d SET- R & T
VD3 Bz B, A S5IM0E VD3 KB E M E(P<0.001), T ICU 43 FE it A P 2H 18] 25 55 T4 it 225 (P>
0.05); (2)VD3 =41 WBC. PCT. CRP. CD4/CD8 YT VD3 fH = 2H(P<0.05), T IL-6. 1L-10, CD45*,
CD3*/CD45*, CD19*Abs Y5 T VD3 “HEHZ 41 (P<0.05); VD3 =40 VD3 /K5 CD45* 5 IEAX (P <0.05),
M5 IL-6. IL-10. PCT. CRP #JREHHHK(P<0.05); 1E VD3 M H = 41 HP A7 7 A e PE 8 A dss 2 FLAH S 5 3
AU VD3 ERZ A, 858 (1) BAFEMEERF VD3 K BT, AT HAVRRE ™S, Bk, (2)BFMm
HAEH, 5 VD3 PEGZ BEAMLL, VD3 B2 B W ARAEAKPAR, T4 e SN R, AHSCPET R, R
BAEMRHEIE B R VD3 AKX S5 98 SN (1452 e BT BE A2 AN [R] 1Y
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Correlation Analysis between Different Vitamin D3
Levels and Immune Inflammatory Indicators in
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[ Abstract | Objective To explore the correlation between serum vitamin D (VD3) level differences and
immune inflammatory markers in elderly sepsis patients. Methods A total of 103 elderly patients with sepsis(aged
65-99 years) in the ICU of the First Affiliated Hospital of Kunming Medical University from January 2020 to
December 2022 were collected and divided into two groups according to the diagnostic criteria for VD3 deficiency:
VD3 deficiency group (n = 32) and VD3 severe deficiency group (n = 71). Correlation analysis was conducted by

comparing the differences in serum 25— (OH) — D3 (VD3) levels , immune function-related indicators upon
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admission (blood routine, infection-related proteins, combined detection of 12 cytokines, absolute count analysis
of lymphocytes and subgroups, quantitative determination of infection-related immune cells, immunoglobulin,
and complement), illness severity, and prognostic indicators (APACHE-II score, SOFA score, duration of [CU
stay, and 28-day mortality rate). Result (1) Serum VD3 levels were lower in elderly patients with sepsis. No
patient was in the VD3 normal or insufficient group. Patients with severe VD3 deficiency had higher APACHE-II
scores, SOFA scores, and 28— day mortality rates than those with VD3 deficiency, and these scores were
negatively correlated with serum VD3 levels (P < 0.001), while the difference in ICU stay duration between the two
groups was not statistically significant (P> 0.05); (2) WBC, PCT, CRP, and CD4/CDS8 in the VD3 deficiency
group were all lower than those in the VD3 severe deficiency group ( P < 0.05), while IL-6, I1L-10, CD45*,
CD3*/CD45*, and CD19+Abs were all higher than those in the VD3 severe deficiency group (P < 0.05); In the VD3
deficiency group, VD3 levels were positively correlated with CD45*( P < 0.05 for all), while negatively correlated
with IL-6, IL-10, PCT, and CRP (P < 0.05 for all); In the VD3 severe deficiency group, there were fewer corre—
lation indicators and the correlation strength was not as strong as that in the VD3 deficiency group. Conclusion (1)
Elderly patients with sepsis generally have lower levels of VD3, with lower levels associated with more severe illness
and poorer prognosis; (2) In elderly sepsis patients, compared to patients with severe VD3 deficiency, patients
with VD3 deficiency have lower levels of inflammation, stronger cellular immune response, and stronger correlation,

suggesting that the effects of different VD3 levels on immune inflammatory responses may vary in elderly sepsis

patients.

[ Key words] 25-hydroxyvitamin D3; Immune function; Sepsis; Elderly patients; Prognosis
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1.2 IEERER  BFEER . FR . 1CU B
B, 28 d LT, 2tk A: Bl GE 518 Rk il
RS TT (acutePhysiology and chronic health evalua—
tion —II, APACHE-ID) ¥ 73 Fl #% B U g % v 71 43
(sequential organ failure assessment, SOFA),

122 FHWEIHEIR (1) ABEF24 h WL VD3;
(2) ML M. FIZ0ME (WBC) . 1 b 200 i 4 o) {i
(NEUT). bk U 24 i 26 X B (LYMPH) 5 (3) JEkJLAH
KEH: CRMEHCRP), R R (PCT);
(D12 WA HAR-1B (IL-1B ). HMER-
2(IL-2), HAFR-4(IL-4), AN E-5(IL-5), H
MNFE-6(1L-6), FNE-8(IL-8), FINZE-10(IL-
10) . A & -17(1L-17) . A 4 % -12P10( IL-
12P10), THFE -y (IFN-y)., T FE - o (IFN-
o). MEIRFEE T (TNF- o )5 (5) W 20 i J 7
BEAXHE T RO BT R E 4 26 X (CD45%) . T
I U 200 45 X0 15 ( CD3+/CD45%) . B bk I 40 Jfd 4t %

{H ( CD19*Abs) . i BY ¥ T 40 g 4 %) {8 ( CD3*
CD4*/CD45) . CD4/CDS(Th/Ts); (6) 8L A 3 %
FEAML: CD64 (CD64 index). HR% 4] HLA-DR%
(mHLA-DR%); (7) ek EHEmIE : IgA.
IgG il IgM.
1.3 SitFEoH

K SPSS 27.0 A AT Bl e i, WAL
FERFF A IER fiia F TR, AR IEA0 i ia
BRI 00 L 22 55 T BORBEDL n(%) /o, K
M ok, RABSIHERNES; fF5I1E
A48 H Pearson, dE 1IE & 43415 ] spearman
AT VD3 5 G RAEFE br B9 AH S 434, DA P<
0.05 N2ZERAGI2E L

2 £ R

21 BEMAMLEER

MR AFRUE, AN 103 152 4F e e i
VD3 U E B Z i APACHE-II ¥4y . SOFA ¥
Iy R 28 dFET- R T VD3 Bk = % (P < 0.05),
T AF e BEAE S8 E M 51 22 1CU A B o ] 22 5+ 6 4
=L (P>0.05), WE I,

&1 VD3TEHRZAMVDIRZHBE —MAMILE [(x+5)/n (%) ]

Tab.1 Comparison of general information between VD3 severe deficiency group and VD3 deficiency group [(X+5)/n (%)]

WiH il JrE G E A iy P

P (F /) 23/9(71.9/28.1) 54/17(76.1/23.9) 0.169 0.827
APACHE-IIIT(43) 19.19 = 1.46 28.35+0.92 4336 0.002"
SOFATF43(41) 13.41 +1.97 2239+ 1.36 3.147 0.014"
ICU f:BehfE (d) 13.07£3.70 15.12+2.15 0.826 0.410
25 )5 (ARG BET) 22/10(68.8/31.2) 33/38(46.5/53.5) 4.524 <0.001"

P <0.05,

22 #ZHF £ & VD3KFE 5 APACHE-IIIF 4 .
SOFA ¥4y £ ICU Bt (8] 48 £ 14 45 47
103 7] & 4 Mk # 5 8 H VD3 5 A Bt B
APACHE-II $F 43 F11 SOFA ¥ 43 17 78 A e M (P <
0.05), 5 ICU fEBEHIIEIE(P>0.05), WL 2.
23 EZFEE VDI 5RBRIEEIREXEST
VD3 5 LYMPH, CD45*, CD3*/CD45*4f 1 1E
& (P<0.05), M5 PCT, CRP, IL-6, IL-8,
IL-10, CD64 fF7EfAH(P<0.05), & Figtrs
VD3 JCHEME(P>0.05), WL 3,
24 EEBEVDIARARAKEERERIERIRE
o
VD3 it = H # h WBC. NEUT. PCT. CRP,

CD4/CD8 ik T VD3 ™ HE ik = fE % (P < 0.05),
IL-6. IL-10, CD45*, CD3*/CD45", CD19*Abs ¥J
T VD3 P E = B (P<0.05), KT
T2ZH(P>0.05), W4,
25 EHHEHE VD AEKFHERERIEEIRE

KR

VD3 k=41 . I VD3 /KF5 WBC. CD45*,
CD3*/CD45*, CD19*Abs £ IEAHC, M5 IL-6, IL-
8. IL-10. PCT. CRP. CD64 & i1 (P<
0.05); HApFEtR¥ M XM (P>0.05); VD3 ™
HEHZ 4 I VD3 /KF-5 CRP. CD64 & i tH
X, 5 CD4/CD8 RIEAM X, (P<0.05); Haixts
FRIGTCAFAE(P> 0.05), W35,
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®2 ZEMRSBESRE VD3 5 APACHE-II 4 SOFA T

5 ERT A E AR X A
Tab.2 Correlation analysis of VD3 with APACHE-II
score, SOFA score, and duration of hospitalization

in elderly sepsis patients

H(n=103
sk ZFEH (n )

r P
APACHE-IIT4y —0.780 <0.001"
SOFAPF4> -0.551 <0.001"
ICUAE: bt ] -0.216 0.437
*P<0.05,

* 3 Z2HEHEE VD3 SRERIERMEXES T
Tab.3 Correlation analysis between VD3 and immune

inflammatory indicators in elderly sepsis patients

ST E BB r P
WBC 0.288 0.101
NEUT 0.055 0.443
LYMPH 0.369 0.017"
PCT(ng/mL) -0.463 0.021
HS-CRP(mg/L) -0.398 0.037*
IL-1B(pg/mL) -0.265 0.109
IL-2(pg/mL) -0.195 0.244
IL-4(pg/mL) -0.206 0.241
IL-5(pg/mL) -0.117 0.302
IL-6(pg/mL) —0.437 0.011°
IL-8(pg/mL) -0.301 0.041"
IL-10(pg/mL) -0.641 0.002"
IL-12P10(pg/mL) —0.118 0.145
IL-17(pg/mL) -0.235 0.294
IFN-a(pg/mL) -0.194 0.056
IFN-y(pg/mL) 0.002 0.982
TNF-a(pg/mL) -0.219 0.413
CD45*(A~/uL) 0.803 0.041"
CD3*/CD45*(4~/uL) 0.514 0.013"
CD3*CD4/CD45(A4~/uL) 0.195 0.064
(CD19+Abs)(4~/uL) 0.125 0.079
CD4/CD8 -0.017 0.814
CD64 -0.390 0.029
mHLA-DR% -0.228 0.051
IgG(g/L) 0.085 0.303
IgA(g/L) -0.061 0.396
IgM(g/L) -0.121 0.191
*P<0.05,
3 i
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VD3 A4 BAE W LR 2 A4~ 28 B Thaen,
LA K A M B IE T B S T 5 i 4 B RAE S
N, 255 MY SRS B DI REREAS , IR B E
SOFA $F43F1 APACHE-IT 343 % e 25 i 2 B30
A E T RE A 7 AR B A UG AT AN . AR
FEE S % 4 I FE fR & VD3 K5 APACHE-TI
4. SOFA PF4r 2 MAHSE, VD3 IR 1 ik E
U f2E, X5 0 AT —8 5 2022 4—I0
FORT AN 502316 44 (8 A58 26 B VD3 ikt
Z 52T K AL R R CHY ) JLHS vD3
IR T 50 nmol/L i £ 25 JER e 5 J A Be 58 1~ B
gt [RIRHE VD3 ARt E . AN RS &
AR O MR A MR S RBAA R R BR
PE, KEZEXTERM TR, X AR R G
FEUTA R gt Wk, Ik vD3M7) X ks 5 ™
HARE PG T RE A BRI, BRAS SRR
FEH ] S8 VD3 Hrz 8]
33 VD3 SEEMRSESREENERE

VD VEN G JE 5 7], Gl B A A e R T
ARG AR R D BB fE =B (1, 25-(OH)-D3)
VE R T %0 % 40 M 3% 0 4k 4= & D 52 K (vitamin D
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8. BAFMRERE E R FGEA: R D3 K15 Gl RAEFE bR AR S E 4T

R4 ZEMRBERE VD3 5RBRERIRLE [+ 5/M(Py, Pyy)]

Tab.4 Comparison of VD3 with immune inflammatory markers in elderly sepsis patients [ X+ s/M(P);, P;s)]

S R = JrEGZH 1z P
WBC (x10°/L) 12.04 + 4.03 20.12 £ 6.03 -2.757 <0.001°
NEUT(x10°L) 10.97 £ 1.76 14.19 +2.99 0.416 0.211
LYMPH(x10°/L) 0.91 +0.36 0.72£0.29 0.114 0.102
PCT(ng/mL) 69.12 +21.05 112.05 + 18.56 —0.647 0.021"
HS-CRP(mg/L) 65.24 + 14.23 198.12 + 66.35 -1.410 0.002"
IL-1B(pg/mL) 536+ 1.23 478 £1.69 -1.253 0.562
IL-2(pg/mL) 2.24+1.05 3.25+2.04 -0.952 0.254
IL-4(pg/mL) 0.98 = 0.44 1.14 +0.95 —0.452 0.698
IL-5(pg/mL) 1.05(0.63-10.17) 2.11(0.52-12.03) -0.145 0.317
IL-6(pg/mL) 982.12 + 123.04 652.98 +45.15 1.159 0.027"
IL-8(pg/mL) 4125+ 12.41 39.28 +11.85 -0.518 0.605
IL-10(pg/mL) 47.11+13.14 34.56 +9.15 0.724 0.019"
IL-12P10(pg/mL) 1.75+£0.98 1.99 +1.25 -0.581 0.336
IL-17(pg/mL) 8.69 +2.37 6.98 £ 1.69 0.124 0.258
IFN-a(pg/mL) 2.01£1.36 1.85+0.93 -0.119 0.906
IFN-y(pg/mL) 2.94(1.69-5.37) 3.18(2.27-4.85) -1.789 0.074
TNF-a(pg/mL) 3.76 +1.32 3.97+1.50 —0.811 0.994
CD45"(A~/uL) 996.05 + 220.26 603.36 £ 110.45 0.875 0.033"
CD3*/CD45*(4~/uL) 699.01 £ 90.25 498.35 + 132.01 0.727 0.033"
CD3'CD4'/CD45(4~/uL) 71.23 £26.35 69.32 + 13.06 0.532 0.106
CD19"Abs(“~/uL) 156.69 +32.01 94.36 +24.16 0.862 0.019"
CD4/CD8 1.96 +0.45 0.77 +0.45 0.741 0.032"
CD64 34.25+15.26 29.25+10.14 -0.262 0.793
mHLA-DR (%) 47.62 + 12.06 54.92 +15.15 -0.527 0.605
IgG(g/L) 14.5(5.83-18.72) 8.71(6.38-15.29) -1.757 0.439
IgA(g/L) 3.25(1.26-5.15) 2.55(1.50-4.90) —0.774 0.271
IgM(g/L) 0.60(0.51-0.97) 0.66(0.52—0.85) -1.185 0.159
P <0.05,

®5 Z2HBE VDI ARIKFHE RERERREREST)

Tab.5 Correlation analysis of immune inflammatory indicators between different levels of VD3 in elderly sepsis patients(1)

- Bz JrEZH
r P r P

WBC -0.822 0.011" 0.170 0.164
NEUT -0.036 0.766 0.146 0.230
LYMPH# 0.331 0.120 0.184 0.131
PCT(ng/mL) -0.516 0.049° -0.276 0.137
HS-CRP(mg/L) -0.573 0.014° -0.397 0.037"
IL-1B(pg/mL) -0.254 0.259 -0.165 0.359
IL-2(pg/mL) -0.158 0.301 —0.224 0.125
IL-4(pg/mL) -0.369 0.189 -0.301 0.241
IL-5(pg/mL) -0.228 0.164 -0.356 0.131
IL-6(pg/mL) -0.486 0.011" -0.109 0.091
IL-8(pg/mL) -0.358 0.023" -0.141 0.094
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x5 ZEEE VD3 AEKFAB RBEREHRREXESH(2)

Tab.5 Correlation analysis of immune inflammatory indicators between different levels of VD3 in elderly sepsis patients(2)

— = dH JEEGZ A

r P r P
IL-10(pg/mL) —0.697 0.013" -0.086 0.986
IL-12P10(pg/mL) -0.214 0.159 -0.226 0.225
IL-17(pg/mL) -0.257 0.214 -0.159 0.156
IFN-a(pg/mL) -0.055 0.651 0.026 0.883
IFN-y(pg/mL) -0.174 0.154 -0.224 0.064
TNF-o(pg/mL) -0.156 0.243 -0.117 0.249
CD45" (~/uL) 0.753 0.043" 0.178 0.527
CD3"/CD45*(4™/uL) 0.641 0.048" 0.167 0.586
CD3'CD4"'/CD4(/~/uL) -0.292 0.098 0.144 0.346
CD19"Abs(“~/uL) 0.563 0.039* 0.109 0.372
CD4/CD8 0.041 0.742 0.210 0.047°
CD64 -0.491 0.021" -0.293 0.032"
mHLA-DR(%) -0.099 0.465 -0.053 0.702
IgG(g/L) 0.126 0.352 -0.116 0.334
IgA(g/L) 0.002 0.985 -0.008 0.948
IgM(g/L) -0.159 0.191 -0.045 0.715

*P<0.05,

VD3 1EHTA SR UMD T 20 a2 A4 S 380 1L
10 [ EIR 2 Z 5HUARIE NV . 3T VDR 1z
FETE TR 2, VD3 5390 fs B
BRZGk, Btk E 40 32 B0k ok S 40 i S i
PEERE A S S e, 0T IFEPUE R T 4
W IL-6, TL-10 1EFH T HH e di i = 5 ik gy 51
T e RN A, AR R Mo WA T s 2
LR F IL-6. IL-10 HLAEDM I B bk B 40 i K 3¢
UM oy M e EER B T 1eG L TgA | 1gM L[R2 5k
W e YEdr e DIRERR A s 1 VD X 4R A e
JEVEFH AR BLAEXT T Wk 4l i 52 mg 2V, VD3
AR CD4+T 41 B W B H TH1 41 B 3% 1 32 14
{23 T 35K 0 40 ST 750 Th—1 40 0 270 [ Th-2 41 it
FAREE S gl TL-2, IFN-~y . SR 5E K+
UM R - RIR Y, BEAIR Th-1 43 WA AH I A 4% A
FE— 805, FEUE TH2 4008 43 3 7= 4= 1L-10,
G R R TR AR, PIHl Az diie . B
WM NK 0. fibnl 0L, HrR 4R AL
FE R LAY i & 484, AR il 4 el ]
REXE A A SN Y BLAMAE I HiGE )
VD3 A %F B bk U4 M S i, B 0k H e B Ao
B e BRI P BN & A 0 B i S g,
B RE MBI & A AT RE MR TG AL B bk I 40 At & A6 )
#| VDR #HC, Wy HA VD34 A 1, 25(0H)
2D3 A A R B bk T AR P Rk A N 2 AR R
ANRPRZS T /9 B bk EL 40 i T GEXT T AR K VD3

BUBEAN TR, R VD3 ik Ak 1k bk I 4 i 5 o &
S A AR R R e T RE

24 VD3 KE YIS WA G 1A 35, A
FRFRWIANIE VD VAT JG Kl VD 7K E5 CD4+T 41
JOECR NI AR R S IEAROC Y VD3 Bz &R
A0 JE I T bk B 40 B BV Th 4 A 40 e i T
F27 0 CD4/CD8 HLAE T B2 b i 5 3505 5 R
ML, ML /N T —E [l AR
PEFP RN CUORAS A i U G ol BE TR B, A E
) VD3 K7 e Rp LR e e R3S /R H 5™
s AW R IEAEMEAE VD3 = 41 E T,
VD3 K Sk 40 Sk . TR 4n L. B
W ELA OB AR IE A O, BZKSEBEN VD3 =
R, ATRE™E R T WL IE H 40 i e pe D RE
HSNEMERNTE VD3 S 518 HLIAR G e 5 X 2 A B ]
REA AL AT E AR EEAE VD3 R EH L= B H
VD3 KA 5 CD4/CDS HWAEAFAETEAR G, XAl fE
5 AR R E B EAE VD3 P B B AL T
PEDNREAEI I | B8 40 2 25 AL 38 A AR
N ) S 10 e 18 K

FEAE Y VD BEVE T s 4 i pd A & R TL-
6 FIBG I B F IL-10 5943 2, Wi K 0E ;e
N XA SR A3 0, dE At #hFE VD3 IR e
BRI HRE BEFRAR IL-6 K7, R R AEDY, H
BERMLEIA I 5 i R 89 1L-10 ik o 5 e ™
HAREASC, ARG S B ] B, AR
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24 FEME,

8. BAFMRERE E R FGEA: R D3 K15 Gl RAEFE bR AR S E 4T 57

T R . BARMEREIE B VD3 W E AT 25 ~
50 nmol/L i}, 1L-6. IL-10 52 EM AL LR,
AT RESZ VD ZKEREARET 26 2% TL-6 B4 il i 5 o P
T 7, — K VD3 A] fE T i A 1L-6,
IL-10 K V-2 5HUE R AE R, H22Y VDR T
25 nmol/L B AHEMHIA K, R FREREL
TEIIRERIE, RO HERAL, 4 VD3 R G
A TC S B N R IL-6 A, WA TR Z
A JHe FERE R IR A 05 B A AR A6 S OGRS T
LA T S P A e e N 2, BN TS VD3 T RE
AR EE MRS

U R TR A0 M A R C RV (G-
reactive protein, CRP) 5ilk L 4HAE4S5 &2 5 50
A5 B0 b FE VD3 AT LB AR T 0 ATL A O 1 il 4% A
Jf VD3 i = 5iE B RS 2R A CRP KF- 525 i
R ANFE VD3 5230 CRP b M by 4 M AL ),
fili ROAEAF LASE I o (H 5 A=K BEHLAL I 95 45 Bl =
CRP 7E VD3 AN & (1 11 A0 5¢ M B9 TE 95 BY, 4
VD3 ¥ 15 50 nmol/L & CRP ¥k J&F T ¥ i 25 fb AN
Ko AHFFE E R CRP RSS2 5 78 % 4F ik 55
it VD3 it = B BAEAE R DG, (HIFAR KT
TRAH SRR s MURFERRFEAE RS T SAEEZ N
TRUIREZ I, R CRP, PCT Y AR BLANAC 00,
EALRRBAE BE A R SR R D RE iR Ak, Fa
. BN DR AN #2352 CRP. PCT 7K
-, PR IS AR AT REANTE T UE IR A PEA

gi bprik, AR R B MR
B AR VD3 KL, AbFHk= 2 E =K
Ve, BEE VD3 IKFREAR, AR MR EE AT A 1 T
H, SETORE G ARG B H R IR] VD3 =
T X AL AR B 928 9% i B N7 1) 5 M 1] BB 2 AN [R) 1)
S VD3 FEIR YT MEEEAE I RAZ R ER LB i 43 2
BT RRE ;s MR, BT IRERE S A% 0 B AR 3t
FE DL BB AR R X — R IR TR, ST AP M e
AN VD BEERAETNRERIIG R H , AAA R
T SRR B 58 3 () I PRAFE Y 5 UE S, DA RES
AT e BT B G T RE R Y SR AL IR YT R L
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