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Abstract Objective: To explore the dynamic changes of immune cell subpopulations and functional indicators
in patients with urinary sepsis, and analyze their application value. Methods: Using a case-control study design,
30 sepsis patients and 30 non sepsis patients who were continuously admitted to the Intensive Care Unit(ICU) of
PLA Army Specialty Medical Center from March 2021 to March 2022 were selected as the study subjects. Accord-
ing to the source of infection, the patients were divided into a group of 15 patients with urinary sepsis and a group
of 15 patients with non urinary sepsis. The peripheral blood of patients on the 1st, 3rd and 5th days after admis-
sion to the ICU was collected, and the proportion of neutrophils, monocytes and lymphocytes subsets in patients
was detected by flow cytometry. The expression changes of HLA-DR, PD-1 and CD64 were detected in each sub-
population, Wilcoxon rank sum test was used to analyze the difference between patients in each group. Pearson
correlation test was used to analyze its correlation with the severity of sepsis patients. Results: There was no sig-
nificant difference in SOFA score, APACHE |[| score, PCT, CRP, IL.-6 between patients with urinary sepsis and
non urinary sepsis patients on the 1st, 3rd, and 5th day of admission to the ICU(P >>0.05). The proportion of
lymphocytes and B cells on the first day of ICU admission in patients with urine-induced sepsis were significantly
lower than those in patients with non-urinary sepsis (Lym: [4.50 £ 2.84]% vs [8.32+£6.50]%, B cells:
[47.88+23.82]% vs [72.33+21.85]%, P<C0.05). However, T lymphocytes significantly elevated on both day
3 and 5(D3: [64.75+9.78]% vs [53.70416.77]%, D5: [66.96+9.32]% vs [49.99420.19]% . P<C0.05).
Neutrophil CD64 index on day 5 of ICU admission significantly reduced in patients with urine-derived sepsis
([1.87+1.62]% vs [3.93£2.71]%, P<C0.05). Compared with patients with non-urinary sepsis, the expres-
sion levels of PD-1 in T cells on the 1st, 3rd and 5th days of admission in patients with urinary sepsis significantly
reduced(D1: [16.30 £5.47]% vs [21.56 =6.991% ., D3: [16.48 £6.98]% vs [25.79 +11.07]%, D5:
[15.75+8.12]% vs [24.324+11.64]%, P<C0.05). The expression levels of PD-1 in CD4" T cells on the first
and third days significantly reduced (D1: [17.114+6.97]% vs [23.42+7.67]1%, D3: [19.20+12.18]% vs
[29.79+15.11]%, P <C0.05). The expression level of PD-1 in CD8" T cells on day 5 significantly reduced
([13.70£5.541% vs [21.714+11.72]% ., P<<0.05), and the expression level of PD-1 in Treg cells on days 3 and
5 significantly reduced(D3: [24.88 +15.061% vs [37.07 £15.14]%, D5: [19.77 +14.29]% vs [35.79 &
17.71]%, P<C0.05). Correlation analysis showed that neutrophils on the 3rd and 5th days of ICU admission
were positively correlated with the SOFA score at the corresponding time(r=0.593 and 0. 584, P<(0.05). The
proportion of neutrophils on day 3 was positively correlated with the APACHE [l score(r=0.753, P=0.003),
and the proportion of Treg cells on day 3 was positively correlated with the SOFA score(r=0.622, P=0.018).
The proportion of lymphocytes was significantly negatively correlated with SOFA score on day 5(»r = —0. 658,
P=0.014), and on days 3 and 5, it was negatively correlated with APACHE [l score(r=—0.747, —0.624,
both P<C0. 05). Conclusion: Lymphocytes and their subsets differ significantly in patients with sepsis of different
origins, and the expression levels of PD-1 in various lymphocyte subsets in peripheral blood of patients with urina-
ry sepsis significantly reduced. Thus, and changes in immune cell subsets in patients with urine-derived sepsis can
be used to assess disease severity.

Key words urinary sepsis; immune cell subsets; functional indicators; dynamic changes; correlation analysis
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(programmed death-1,PD-1) , ¥ & M3 AE 4 0 .12
Wi A AR A A& i AR R . Hoh PD-1/ 7R
FEFET B AR 1 (programmed cell death-ligand 1,
PD-L1) 38 # 09 B00E 7T 350 T 240 M 33 78 sk 20 DL K 3
THEI 00 R A G e Ml A S AR
AR M BEAE B A& 30 1], 32 R N PR VR M R B
B R RRAR AR W) D IR E L 43 IR R ik
BERE A0 O 0 20 B S A S HL T RE 4 AR AE A AE U
3955 b+ (intensive care unit, ICU) %5 1.3.5 K1Y
BAS AR AL, 0 18 78 R e BE E R E S AR IR IR R
JHe i SR A 3 25 S AR B L 4 T X SE AR AR 5 IR
Tk e B RE 7™ R BE A AE OC R RE SR B AE 2 ol
KAEA I A IE h SR AT 50 0F , U Ok J5 22 X6 R 1
IR AR Y S
1 #ERERE
L1 ROk

AR 2021 4F 3 H—2022 4 3 H H i %
ZEPR R 2R R e ol ICU #E S IR 1Y 60 191 £
FAE R BEFEXT G, Horh 30 5] S e 3 0E f8 35, 30 1Al

15 ], AR R VE R B AE R E 15 . AN AR I
Jie BEAE HH M AT Sepsis-3 2 WrbRERY 18~70 ¥
B HEBRPRIE : O B A T R Pn, 45 A &
PEBEIR , B T8 I 7 2 0 LA B S8 38 AT A Ao 0 A5 i 9 1)
BE ., ORA O 451 KMy B 55 A% Je i 1 /3
Ry SRS EE - e N O S T B e e R e 7
2l HRE R AERHP N AT RE A SR AR L B
BTN R B B WA IR AR 53 M BE B K A [ s B
Bt 22 BL RNl B A Bl 2 8 B e O B S A
rhRE 4 [ N IC G & B A 9T N D1 58 IR s A T L
PR AT . ARFRATG AR P2 b e, © i
b AR R A T A R € 2 b R AR B S L
(No0:2019-137),
1.2 Wk

A R H - BE T 2R e M AR A8 A I R R, B U
ik ) B g 48 R Y B B R A B 28 L A4 B A IR R
P UL N F 2405 8 T S 00 = K 0 4 L J
BB G DA T DL K B PR RS R
g e EE AR BE O AT A0 AT . AR R e M R B
SPE AR B2 RIS P R 53 3 11 Cacute physiol-
ogy and chronic health assessment [[ , APACHE
1) A 5 48 'B 3= 35 PF 43 (sequential organ failure
assessment, SOFA) A7 PEAR . it F Uik =X 40 M A A
W E A ICU 56 1.3.5 KA il H Mk 48 i (neu-
trophils, Neuw) . B 4% 40 4 (monocyte, Mon) X M i
B 48 9 (lymphoceyte, Lym) 4% W £F b %1, # 9
HLA-DR.CD64 ,PD-1 75 45 W #f i) % 35 /K F ., e 4
[ 5 2 JiL (procalcitonin, PCT) . C 5 M 4& 4 (C-re-
active protein, CRP) & H 4l fifi /- -6 (interleukin-

6,1L-6) Ay iim IR Ak 35 25 SR . JF or dr LR 8 s 7E 45 4
M ESF DA SMEEBEREMNMHEIE., =%
(™ e 75 A R e B AT IR T A BEAE B D) A 12 W A
Y < e T RE M R YL B, SOFAZ=2 4 5 J™ B e 35 4iE
JEY A, SOFAZ=2 o, A G 38 B DI rE b
15 5 M B3 RE IR o0 o B 72 AT IR R IR 9T )
L Bl M5 0 T 25 ) A R 0l R T L OF- 2 B0 Bk O >
65 mmHg (1 mmHg = 0.133 kPa), Ifil # i =
2 mmol/L, MREFEAE B 5% 5™ B R 34 1] LR
¥ APACHE 11 ¥4 R H E, i e w50 71
43 s =15 Sr M EGE,<<15 4 FAEEAE .
1.3 FEACRAE

SHITFANICU 55 1.3.5 K2 WU 2. 12
“ 4 CEDTA-2Na) Bt # H =5 4 R 4 A 4 M
2 mL, A5 &R CE AR .
1.4 A0JA I o 252 40 M 45 S B L ) S D) fig 4 b 1
iRl

25 2 M B 5 i B R R OR [R] 9 O B EE AR D A BT
i (£ E Beckman Coulter 2 &) 5 % W 38 #1701
B S PESS A L 3 Navios 2238 38 Ui =X 40 A 43 B X
(3 H Beckman Coulter 2 a&)) £ ] 58 25 ~b J& 1L 40
i CD45. CD3. CD4. CD8, CD16, CD56., CD25.
CD127.CD19.CD64,CD279, HLA-DR % ik /K °F,
T MLV AR 7E R 4 S BBt 52 A . i ) Kalu-
za WM 8K A4 43 BT Neu, Mon., Lym 4 ifg Kz H IV
FERY EL ) R L AR B £ 2 T 402 (CD37) B
I (CD3 CD19" ). CD4" T.CD8" T, ¥4 T
401 ( Treg) (CD3 " CD4 " CD25" CD127°) . H & &
#i (NK) 4i it (CD16" , CD56" , CD16" CD56"
D, IF 4B HLA-DR.,CD64 . PD-1 78 4% 7 B 1) 3%
TRIKF BB 13 45 20 it S B K H T REF8 A 7E B B
A ICU 55 1.3.5 K728 A AL, 43 B H 78 ik 75
S Me B AE BB E h BRIk 22 5, 40 B IR VR 1 e 7
AR 5 R PR e B RE BB A 2 (R Y Gk 25 5L b
AR R AR 5 M B RE ™ R B A G
1.5 SRt orik

ffiF SPSS 27. 0 B4y gkl . 456 E& 5
AR X S Fom AL 0 LR ¢ &
5 AR IER A IR TER DL M(Q,,Q:) FRw . 4
] H 8 % Fl Mann-Whitney U ¥ 56, 1 %509 kL LU
BV FeaR s LBECR A " KK, WG A% o 2 [) A DG %
SR A Pearson #: 8. LI P<(0.05 NERA S
E5-9'8
2 HZR
2.1 fEEAE B EATOR

gy Ak M B R 30 B, Kb Al g B E 11
B IHE RETIR R E S B IR R A IR E 2
5] 2 B35 6 1 DL R0 PR R 3 3 M5 e HE R
B 30 i), b PR M MR BEAE R 15 ), R SRR



* 434 -

I R W PR Aok 23 ks

539 %

PEMEREAE B 15 B, PRI MR FEAE B A 5 AR IR B
P e T E S MR I AR Y L TCU AE Be B 1R b A 22
TGt L (P>0.05), AT ., 24 SO-

R1 KRBEEBESERSEEEELAY

FA $£43 .PCT.CRP.1L-6 \,APACHE [I#E43 7658 1.3,
5 R ZER LS HE L (P>0.05), WHE 1,

BC%), X +S.M(Q,,Q;)

th7 e 30 ) \ MR (50 )
SRIFE (15 1) Ak PRI (15 i) P {H

PE5 CB D 21(70.00) 8(53.33) 11(73.33) 0.256
R/ % 56.9349.82 56.27+10. 92 57.6048.92 0.717
ICU f: Be it i) /d 12.0740.09 16.13+13.43 14.93-+9.83 0.782
SOFA ¥4y

1K 6.2743.79 7.004+4.11 6.5343.85 0.751

53K 5.5543.34 7.2944.20 8.0745.11 0. 658

%5 K 4.8943.54 6. 8544, 90 6.93%+5.30 0.967
APACHE 11 ¥4y

1K 17.53+4. 64 16.80£6. 29 17.93+4.73 0.582

ERIPN 16.45+4. 80 14.774£5.00 16.60+4. 79 0.332

%5 K 16,645, 36 14.23+4. 82 16.64+5. 33 0.230
PCT/(ng/mL)

1K 0.41(0.17,3.40) 21.63(4.02,68.15) 8.65(2.71,62.42) 0.539

53K 0. 81(0. 25,5. 20) 5.87(1.94,29.50) 9.69(2.38,36.46) 0.813

5K 0.33(0.13,1.74) 2.91(1.16,2.91) 4.16(1.29,10.98) 0.728
CRP/(mg/mL)

ERIPN 79.88462.91 156. 69470, 56 150. 98481, 21 0. 839

ERIPN 106.21+77.56 136.61+77.78 134. 64£80. 09 0.949

%5 K 71.87(31.00,140.53) 153.52(22.74,196. 10) 77.73(38.93,180.92) 0. 424
11.-6/(ng/L)

1K 86.60(44.16,407.00) 211.90(61. 26,575. 92) 133.60(80. 56,614, 05) 0. 744

¥ 3K 58.63(27.12,113. 20) 150. 95(31.15,341. 58) 87.00(44.58,194. 35) 0.579

%5 K 47.35(20.12,65. 88) 52.64(19.56,188. 25) 70.86(27.70,152. 50) 0.721
B 28 d FET- % 7(23.33) 4(26.67) 5(33.33) 0. 690

2.2 PRUGMEMEEAE B 5 AR IR U e B AE AR A T
925 21 IV A A b A

5 AE PRUE 1 e B2 E FBE A EL A, PR TR M Ik
BHE Lym W@ ABES 1 KW FRFEM P <
0.05), T Ll BIFES 3.5 R &EFm (P <
0.05),B 4l Jfd i bk 7F 55 5 K & B (P <
0.05), HAbfRe 40 M W HFAESE 1.3.5 KW Hfil 2
SY G #E X (P>0.05), W2,
2.3 PRUEME MR AE BB 5 R PR R e B AR A
H 2 41 7 BE HLA-DR.CD64 DL K& PD-1 4 8%

7R PRUE T e B E FBE A LA, PR TR M I
& Neu CD64 index 7E2% 5 K B F AL (P <
0.05,55 1 K PD-17E T 48/M0.CD4" T 4 it 1Y) %
KB FEER (P<<0.05),% 3 K PD-1 7 T 40 i1,
CD4" T 40 LL K Treg 40 B 1) ik B & FEAL (P <

0.05,55 5 K PD-1 76 T 480 .CDS™ T 4 fifd LA Iz
Treg 20 i (4 F& 3K B 3 B AR (P <0. 05) , HoAth 21 g W7
B DI RRE AR E S Al 2 R Y R ZiH 2 B X (P>
0.05), W% 3,
2.4 JRERAE A AR S S B E I
R 2 311 FH %

R AR Bt U7 e 2 0 SR B AR BE 28 d M T LK AR
HIGIKREIR > A EME HE AR GET-4 9
B, SR s R A4 21 D . fE%E
T2 R b B e AR U R AT W T R A AR b B
J&: WBC.Neu.Mon.CD4" T 4 s .CD8" T 41 i .
Treg 40 1. B 40 . Lym PD-1.CD3" PD-1,CD4 "
PD-1.CD8" PD-1., Treg PD-1; & 2 F & 4 48 47 -
CD3" T 4l \NK 4l i . Mon HLA-DR.,Neu CD64
index; HAAPer o B F ik, EfAGAHEE S, B
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FZTEm e R A : Mon,CD3 " T 48 .CD4 " T 4

Ml Treg 20 Ml ; B 25 FEAR A8 An AT . WBC; H AR H8 b

To i EE .

2.5 SNV RS R VR M e 7 T R R AR e
PRUGAE: e FE0E L A ICU 58 3.5 K Neu H

55 R B B [E] ) SOFA 3 43 & i 3 1F 4 56 (P <

0.05) ;%5 3 KM Neu il 5 APACHE [l W4 &2

BEFME(P=0.003),5 3 K Treg LUl 5
SOFATF 2 B FIEM KX (P =0.018);% 5 K
Lym i 5 SOFA ¥4 2 B & & (P =
0.014), 7645 3.5 X5 APACHE Il iF4r &2 B &
A (P <C0.05), Hi4x 4% 40 0 #F 5 JR 8 Pk i 35
JiE £ s ™ TR G I W AR O M (P > 0. 05)
W3k 4,

F2 RBEHRSESIFEREERKSESRSE % &ML 4 %.X+S
Hibi e W e 30 ) ‘ MR (30 B
PRGN (15 i) Ak R IR (15 1) P A
Mon
1R 5.31+2.87 2.92+2.31 4.194+2. 49 0.157
EIRIPN 5.57+2.24 3.16+£1.83 4.13£2.76 0.275
%5 K 6.7442.31 5.7244.33 5.2543.30 0.756
Neu
ERIPN 83.314£11.78 87.49+13.38 86.9247.03 0. 884
53K 85. 4948, 24 89. 0444, 14 85.98410. 51 0.318
%5 K 82. 6047, 40 82.384+12.79 83.73412.73 0.789
Lym
#1K 9.0246. 46 4.50+2. 84 8.3246.50 0. 046
%3 K 8.0546.09 5.7943.79 6.99+5.53 0.505
%5 K 9.1546.01 8.4247.40 6.3544. 14 0. 386
CD3*
%1K 67.67413.33 56.87415. 26 51.77417.70 0.405
53K 67.38414.49 64.7549.78 53.70416. 77 0.038
%5 K 69.83411.68 66.9649. 32 49.99420. 19 0.012
CD4™"
1K 57.74413.36 59.96410. 07 58.55410. 80 0.726
ERIPN 57.55414. 07 67.26411.50 62.33410.08 0.231
%5 K 61.69413.73 65.35414. 09 64.7649.19 0.903
CD8 ™"
ERIPN 3505412, 17 36.06411. 54 35.07410. 11 0.811
ERIPN 34.16411. 32 28.544-10. 24 31.3849.91 0. 440
%5 K 30.12410. 92 30. 76413, 20 31.00438. 83 0.959
Treg
ERIPN 7.394+5.80 8.42+2.58 7.1943.26 0.258
ERIPN 7.6443.53 8.16+3. 54 7.94744. 41 0. 885
¥ 5 K 7.5043. 88 9.1144. 38 8.2142.89 0.553
CD3~CD19™"
1R 53.68417.23 57. 66426, 72 56.76427. 66 0.929
53K 50.52415.93 50.91421. 29 63.98422. 83 0.122
%5 K 52.99416. 74 47.88423.82 72.33421. 85 0.014
NK 41 Jfd
#1K 41.99416. 99 37.00423. 99 40. 02426. 55 0. 747
53K 38.20421. 94 35.54418.73 32.45423. 24 0.696
%5 K 32.42+23.01 34.514+21.11 23.75422. 34 0.228
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Hibi e Wi e (30 ) ‘ R (30 )
PRUEE (15 49D Ak R IF M (15 6D P A
Mon HLA-DR
ERIDN 30,1721, 42 12.6245.75 13.90410. 03 0. 637
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