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[HE] a4 SHIFBEARGSNE ML AN E IR K E W, FEOEER T BRAZ A0 LR AR b A 5
WE. Fik  HE£E 2020 4F 9 7 % 2023 4F 6 J7EE BAREHHE 1L EEBe IR 5 IF A S MRHE Z R Fh S5 A s A S A T
AREEF 139 i, F54ME M CD14 HLA-DR ™ # B A0 152 SR PR AR TG AL R, RG4S 7 K ( postoperative
day 7, POD7) MIAJG%E 1 K (postoperative day 1, POD1) yBIZAMMIIG LR EME (A) o BEEDSNA>SOH (n=73)
MA<OY (n=066) , WEPLLBFMF . FEEE. Bl . BdEbr . 1CU fEBE R, B BE REM 90 d 3E
T, SRR AR T4 POD1 F1 POD7 #MA i SR A% 48 M A [ EAE (Mo0, Mol. Mo2 il Mo3) i L7454k,
M HLA-DR RikfE. # % A<OABFMICUFERREWERK T A>0HBF[18(12, 26) d vs 14(10, 20.5) d,
P=0.018]. JF# 4 POD1 B}, A>0 ZHHH Mo0 B LB R E(LF A<0 4E#H (P<0.05) ; POD7 i}, A>04HBH
MoO ) A BB AR T A<<0 41 (P<<0.001) , T Mol. Mo2 Fl Mo3 BB BEE T A<0 4 HEF (P<0.001) ., 5
PODI1 #it, FF#AMEEH POD7 4ME I Mo0 B HLA-DR Rk & B T (P<<0.01) ; i Mol. Mo2 1 Mo3 i HLA-
DR RIAEZEF LI FE N, 44 HNEIM PR Mo0 (CDI14°VCD16 HLA-DR™™ ) A L3138 i v] GE 2 R AH
BE NG R ZE RO E R, AR S 25 (A 5 v DUAVE A A R 3 e RS R AR J5 IR E

B R BT T AT o
(X8R ] ;PR SRPeRE; IRRE
[(FESES] R617 [XEkIRERD] A

Analysis of changes and influencing factors of activation rate of peripheral blood monocytes after liver

transplantation

GONG Yu', WU Hui’, ZHU Jie>, WANG Ting', HUANG Xiaowu®’

1. Department of Critical Care Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China

2. Department of Clinical Laboratory, Zhongshan Hospital, Fudan University, Shanghai 200032, China

3. Department of Liver Surgery and Transplantation, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract] Objective To analyze the effect of the activation rate of peripheral blood monocytes on the recovery of
patients after liver transplantation and to initially explore the possible influencing factors for differences in monocyte activation
rates.Methods A total of 139 patients who underwent orthotopic liver transplantation from September 2020 to June 2023 at
Department of Liver Surgery and Transplantation of Zhongshan Hospital, Fudan University were selected. The proportion of
CD14"HLA-DR" monocytes in peripheral blood was defined as the monocyte activation rate. The difference in monocyte activation
rates between postoperative day 7 (POD7) and postoperative day 1 (POD1) was calculated as A, and patients were divided into A>0
group (n="73) and A<<0 group (n=66). The two groups were compared in terms of complete blood count, liver and kidney function,
coagulation indicators, infection indicators, ICU length of stay, total length of hospitalization, and 90-day mortality. Changes in the
proportions of different monocytes subsets (Mo0, Mo1, Mo2, and Mo3) and HLA-DR expression in peripheral blood on POD1 and
POD7 were detected using flow cytometry. Results The ICU length of stay in the A<<0 group was significantly longer than that in
the A>0 group (18[12, 26] days vs 14[10, 20.5] days, P=0.018). On PODI, the proportion of Mo0 in the A>0 group was
significantly lower than that in the A<<0 group (P<<0.05); on POD?7, the proportion of Mo0 in the A>0 group was significantly
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lower than that in the A<<0 group (P<<0.001), while the proportions of Mo1, Mo2, and Mo3 were significantly higher than those in
the A<<0 group (P<<0.001). Compared to POD1, the HLA-DR expression level of Mo0 in peripheral blood of patients with liver
transplantation significantly decreased on POD7 (P<<0.01), while there was no significant difference in HLA-DR expression levels
of Mol, Mo2, and Mo3. Conclusions Increased proportion of Mo0 (CD14°*CD16 HLA-DR"") among peripheral blood monocyte

subsets may be one of the influencing factors for the differences in monocyte activation rates in patients with liver transplantation.

The difference in monocyte activation rate can serve as a new clinical indicator for assessing changes in the immune status and

postoperative recovery of patients with liver transplantation.
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0 35 AR A AR I CD14 " HLA-DR iy He 3],
Hi FlowJo 3F St o SR A% 20 M3 1k 38 1 228
(A) =CDI14 HLA-DR " ¥k 40} 45 (POD7)—
CD14 'HLA-DR" Hui4ififd L] (PODI1).

1.3 Midgtafe sl WHEBEILLTR, W
AR MRS AR ELR (model for end-
stage liver disease, MELD ) 4. HFRAEN A
o R AKBES AL (n=73) H
A<O4 (n=66) , LEPABHEMIM M. I
B OhAe . BEM S bR . RGP AR AR . T AR .
ICUfEREREL . SEBE KA. 90 d JET-%, LIk
POD1. POD7 A% 4l IV b 6 fl HLA-DR fY3
KA

1.4 %t RHA SPSS 25.0 it fr4eit
FOrMT . IERATFETORN k2 sKs, R ¢
K, dAEIERSATHETRILL M (P, Py)
N, KM Mann-Whitney U £ 50 71509 KL
n (%) Fon, RH ¢ Kis. B5KHE (a) 4005,

2 # R

2.1 FFBAEFGERITHF LA 139 B
MEE, 4R (F1) Bn. BEERSS (49,
63) %, B 107 6] (77.0%) , AKREjF MELD ¥
5313 (9, 19) 4o JHREAE R PG4 It 4 1 I 9
68 il (48.9% ) . JE AKMEMAE IS 6 ] (4.3%) |
T4 J5 B RE AL e A0 34 1] (24.5% ) . A&
FEVERF IR 8 Bl (5.8% ) . THKE T JIF 14k 7 £
(5% ) . MWL 16 (0.7%) . 28T
240 (1.4% ) . 208 m a5 10 4
(7.2% ) . WFRH A SR HE ) T fig v 2 f
(1.4%) DARSeRMIRAEY 5K 1 4] (0.7%) o H
L, 9B (6.5%) I BETETFT ARG 90 d N
BT

22 MmARBHAESGBERRRALE 45
(#£2) B/R: A<0HEA AT A 4055
( white blood cell, WBC) . IfiL/Mrit%k
(platelet, PLT) . WNZAMRZA LM (alanine
aminotransferase, ALT) BEKT A>04HEE
(P<0.05) , #EifAEEIERE] ( prothrombin time,
PT) BERE T A>04 (P<0.05) . R S51E

PRI 22 S RG24 . A<0 415 1) ICU
ERERBEELT A>0 4 H% (P=0.018) , M
21 BB AR BE B R BL . RS Y TR AR B R P
90 d AT R ERE TR FE L.

T 1 FeEEENIEKRER
Table 1 Clinical data of patients with liver

transplantation
N=139
Characteristic Result
Male n(%) 107(77.0)
Agelyear 55(49, 63)
MELD score 13(9, 19)
Etiology n(%)
Hepatocellular carcinoma 68(48.9)
Primary bile duct cancer 6(4.3)
Hepatitis cirrhosis in decompensated phase 34(24.5)
Autoimmune liver disease 8(5.8)
Alcoholic cirrhosis 7(5.0)
Schistosomal cirrhosis 1(0.7)
Polycystic liver disease 2(1.4)
Acute/chronic acute liver failure 10(7.2)
Post-transplant graft failure 2(1.4)
Congenital bile duct dilation 1(0.7)
90-day mortality n(%) 9(6.5)

MELD: model for end-stage liver disease.

23 WAL E % PODI A= POD7 #) 4% 4m it
T A T F5R (K3) WR: PODI
1 T 2 A e N R 1 O 2 D
Mol 1 HLA-DR IR i5 1) Mo0 i, A<0 A&
H Mo I BIBE® T A>0HEH (P=
0.005) , 1fii Mol. Mo2 Hl Mo3 7£ Wi £ [a] 1Y) Lt 451
ZR G L., PODT B, A>041HE#H Moo
() L B AR T A<<0 4 (P<<0.001) , Tfif
Mol. Mo2 il Mo3 [t 2 3 & F A<0 414
(P<0.001) .

2.4 LR A te e e AR p ) i X B A2 HLA-DR &
RF R PHLH AL AR A LA B i SR
BHE (K 1A) BR: A>04HEE7E PODI M
POD7 I} Mo0 1Y He 5l 53531k 23.3% #1 5.83%, T
A<0 #H#%7E POD1 1 POD7 B MoO0 Ay L4543
B4 30.2% F127.1%, R IFAEAR 5 B S0
MH Mo 0 Y B iy B0 — 2 4 3% i 28 4,
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A>0 2 3% POD7 B MoO (1) b5 i 35 R R,
An ot HLA-DR £ikie (E1B) Br: 5
PODI1 M, POD7 B T #% 48 & & 4b F i o

T2 A<O0EIA>0 HIFBEERENBERPIERILE

Table 2 Comparison of perioperative indicators between A<<0 and A>0 groups of patients with liver transplantation

MoO i HLA-DR Fikm BB~ (P<0.01) ;
i Mol. Mo2 #1 Mo3 () HLA-DR £iAEZ R T

it 2o

Index A<<0 (n=66) A>0 (n=173) P
Preoperative
Agelyear 55.5(48.75, 64.25) 55(48.5, 60.5) 0.642
Male n(%) 51(77.3) 56(76.7) 0.938
WBC/(X 10°L ") 4.8342.66 5.48+3.84 0.014
PLT/(X 10'%L7") 80.4+60.9 113.0£83.2 0.016
TB/(umoleL™") 112.0+150.5 129.4+178.6 0.726
ALB/(g'L ™) 38.4+6.7 39.3+6.6 0.475
ALT/(U-L™") 39.2+274 52.8+38.7 0.013
PT/s 17.0+4.8 16.0+5.0 0.039
PCT/(ngsmL™") 0.24+0.40 0.55+1.57 0.221
Cr/(umolsL ™) 76.9+57.2 76.2+46.8 0.665
MELD score 13(11,19.3) 13(8.5,19) 0.529
Intraoperative
Operation time/min 3321108 319£73 0.605
Intraoperative blood loss/mL 169311727 1504+1 401 0.508
RBC transfusion/mL 8491662 1 038+939 0.374
Plasma transfusion/mL 5751442 6091594 0.918
PLT transfusion/mL 146160 138+174 0.643
Cold ischemia time/min 560+ 142 574+132 0.901
Anhepatic phase/min 4618 45+38 0.187
Warm ischemia time/min 41£9 4017 0.501
Postoperative
ICU stay/d 18(12, 26) 14(10, 20.5) 0.018
Total hospital stay/d 25(20, 38.5) 27(20, 38.5) 0.802
Pathogen culture positive” n(%) 31(47.0) 25(34.2) 0.127
90-day mortality n(%) 5(7.6) 4(5.5) 0.734

“The definition of pathogen culture positivity rate is when a single patient has a positive pathogen result in one sample submitted
for testing. A: difference in monocyte activation rate; WBC: white blood cell; PLT: platelet; TB: total bilirubin; ALB: albumin; ALT:
alanine aminotransferase; PT: prothrombin time; PCT: procalcitonin; MELD: model for end-stage liver disease; RBC: red blood cell;

ICU: intensive care unit.

£33 A<0HF A>0 HIFBEEENBEZAMRIEZE POD1 71 POD7 I

Table 3 Changes in monocyte subsets on POD1 and POD7 in A<<0 and A>0 groups of patients with liver

transplantation
%
POD1 POD7
Monocyte subsets A<<0 A>0 A<<0 A>0
(n=66) (n=73) P (n=66) (n=73) F
Mo0 23.4+53 21.2+4.0 0.005 27.5+5.7 57422 <<0.001
Mol 59.8+6.8 60.8+54 0.141 54.1+5.8 65.7+4.0 <<0.001
Mo2 10.84+3.2 11325 0.224 8.8+1.8 12.0£1.8 <<0.001
Mo3 0.66£0.40 0.72%£0.36 0.193 0.661+0.43 1.60£0.39 <<0.001

A: difference in monocyte activation rate; POD1: postoperative day 1; POD7: postoperative day 7.
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A>0 and A<<0 groups tested by flow cytometry. B: HLA-DR
expression of monocyte subsets on POD1 and POD7. A:
difference in monocyte activation rate; POD1: postoperative

day 1; POD7: postoperative day 7. “p<0.01.

AN A DA B B 28 IR AT A1 JAD il A% 448 i IF
BEFN SR RE TN RER) SRR PEC B 2 A B
HLA-DR &3k it (1938 2 SR 40 M 16 9 R AE 2
— A PR T 5 2 B4 R S R B G 0
Ay, AP I A% A R T HLA-DR B33k
RS PR X —BG A R PP R
MR G RS )RR IE 2 — o IEE S JE o
CD14 MMM IELRNIER S HHRN
90%~100%. ARWFREER DR, HFRHEEERG
AbJA I A BT — R AR B B R AH I A
Mo0 (CD14""CD16 HLA-DR"") , H POD7 i}
HLA-DR 7£ Mo0 Rk i F %, 1i7E Mol .
Mo2 WERIA T TCHI W22 5% . A, MoO 1Y L1l kit

HRFWEH BT RRIGEHE, 78 A>0 4#
FANEML A, MoO0 Y Fb il 8 k>, Rl 55 4h
3N PR RE (Mol Mo2 il Mo3 ) iy F 4l
LI EY, B ET MoO B 128 £k 2 5 i
CD14 " Bt 40 Mo 22 i HLA-DR P55 H &
Z—, WFRHIEE AR L CD14 " B 40 i i fb
Al RS HA T 152 RS B I 5 A — A K
P, XA RAEAFSE 2 HE 0 B 40 Y A )
A SHUAR G ZERAS DL KBRS VA AR I AW A,
W s, AR AR . e
HAZ Y H{E (lymphocyte to monocyte ratio,
LMR ) . CDI16 %400 #E H 4] ™ 5 A RS A
Ja e YER LY Pi1E £95 ( chronic graft-versus-host
disease, cGVHD) " TNAUAT 4575 & K kS
JRE A R SR R S AR A e . AR ST R
JF#AE AR G POD7 1 POD1 () CD14 " SuA% 40 3%
A (A) VERAG B ARG e R A2
I IRTE bR, ZiEAs EA W 5 KBORE T3
W S LA, SRR, A>0 4B EE ICU
HAERE R B BT A<0 4, HRiZ4l B E R
TR TR, BRSO T A RR A R I Y 40 S e & 4
Fr» (WBC. PLT. ALT #1 PT) fffE£ R, (HA
HI MELD P43, AR v Sl il iy 8] L 38 dte i Fsf [
i I SR PR AE AL [R] () 22 SR RS2 3, 4R
7N ] LA RN A A0 R b R 2 (LA R AR TR
FE R E AT R RS B Fe #r
BEN, GREAERFIE SIS AL, ABFIT IR
T2 RS R R B AR 5 I B I A A AR A% A
WA Mo0O, JFiFB] HLA-DR £ Mo0O. Mol .
Mo2 Fil Mo3 [ EiE 2T Hf, Moo EH
HLA-DR BRIk 58K, MAE Mol Hl Mo2 K
B RIBEWE . /£ PODT A, A<O4HEE
MoO ) & =T A>0 s . Wik, &
LB E AR S5 A1 L B A0 S A A8 %) R A
24k, B HLA-DR fliZ 3511 MoO [1) Lt il 47 22 38
hn, FTREREAAZANMETE AR TR . AR 2R
ALl
RIFFRAFAE—E R (1) Bpfubr
mUEPERRTY, FEAR AR, 4518 0T BEAF7E — i I
ffr o KRBT EITZ L REERT I, DK



106 Chinese Journal of Clinical Medicine, 2025, Vol.32, No.l

PIEIGRES: 202582H  $32% F1

IEARMFF SIS, (2) HRHLEE RGNS 21k
K. FUEA—, KRIFFLESE PODT #l POD1
A8 5 R 1A JE I PR A AR TR AL R, R
I3 SO J5 FAAZ A A AR AR R . Rk AT 2 1
vk B (] 65, O EE 2 PPAR AS [R5 1 B B ) B
0 LIS AR 22, LA B Sy A 0 4 T e e
R A8 AR5 i RS 3 Fa S A S i RS 1 A2 4k
2l WUy R R f e S I K (B
i T % Ml 25 S e IR 2528 Ak R 1% 28 AL B 6
JF R A A 5 A1 ] I8 PR A 4 FE B A0 i IV
MoO 1) b A5 A2 £ AT BB 2 A% 40 M0 1h 5 1 9 22
AT] S

CIEAR AU ETE (/RERE
T, AR AR ME L B BEe R B s
Hiiik (B2023-343) . I A B RS
FEPR  FIrAEE AR R o
BT B MR, Bl
IR AT . CEREBE M, RE. R
RTINS 1 < X N Y=
o485 TIE. WU,

S Lk
(1] GUILLIAMS M, MILDNER A, YONA S.
Developmental and functional heterogeneity of

monocytes [J]. Immunity, 2018, 49(4): 595-613.

[2] THOMAS G D, HAMERS A A J, NAKAO C, et al.
Human blood monocyte subsets: a new gating strategy
defined using cell surface markers identified by mass
cytometry[J]. Arterioscler Thromb Vasc Biol, 2017,
37(8): 1548-1558.

[3] XING Z C, HAN J Y, HAO X, et al

monocytes contribute to cardiopulmonary bypass-

Immature

induced acute lung injury by generating inflammatory
descendants[J]. Thorax, 2017, 72(3): 245-255.

[4] NARASIMHAN P B, MARCOVECCHIO P,
HAMERS A A J, et al. Nonclassical monocytes in
health and disease[J]. Annu Rev Immunol, 2019, 37:
439-456.

[5] KUNZMANN L K, SCHOKNECHT T, POCH T, et al.
Monocytes as potential mediators of pathogen-induced
T-helper 17 differentiation in patients with primary

sclerosing cholangitis (PSC)[J]. Hepatology, 2020,

L6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

72(4): 1310-1326.

MOHAMEDALY S, ALKHANI A, NIJAGAL A. The
relative abundance of monocyte subsets determines
susceptibility to perinatal hepatic inflammation[J]. J
Clin Cell Immunol, 2020, 11(6): 602.

CAO Y, FAN Y, LI F Y, et al. Phenotypic and
functional alterations of monocyte subsets with
aging[J]. Immun Ageing, 2022, 19(1): 63.
ANTONIADES C G, BERRY P A, WENDON J A, et
al. The
determining outcome in acute liver failure[J]. J
Hepatol, 2008, 49(5): 845-861.

JAKUBZICK C V, RANDOLPH G J, HENSON P M.

antigen-presenting

importance of immune dysfunction in

Monocyte  differentiation and
functions [J]. Nat Rev Immunol, 2017, 17(6): 349-362.
GUILLEN-GOMEZ E, GUIRADO L, BELMONTE X,
et al. Monocyte renal allograft
dysfunction[J]. Clin Exp Immunol, 2014, 175(2): 323-
331.
SFEIR T,
interleukin-10  in
associated with septic shock[J]. Crit Care Med, 2001,
29(1): 129-133.

YADAV P, TREHANPATI N, MAIWALL R, et al.

Soluble factors and suppressive monocytes can predict

implication in

SAHA D C, ASTIZ M, et al. Role of

monocyte  hyporesponsiveness

early development of sepsis in acute-on-chronic liver
failure [J]. Hepatol Commun, 2022, 6(8): 2105-2120.
LIU L Z, ZHANG Z, ZHENG B H, et al. CCL15
recruits suppressive monocytes to facilitate immune
escape and disease progression in hepatocellular
carcinoma [J]. Hepatology, 2019, 69(1): 143-159.
SENDIC S, MANSOURI L, LUNDBERG S, et al. B
cell and monocyte phenotyping: a quick asset to
investigate the immune status in patients with IgA
nephropathy [J]. PLoS One, 2021, 16(3): €0248056.
VEREYKEN E J F, KRAAIJ M D, BAANC C, etal. A
shift towards pro-inflammatory CD16’ monocyte
subsets with preserved cytokine production potential
after kidney transplantation[J]. PLoS One, 2013, 8(7):
€70152.

SEKERKOVA A, KREPSOVA E, BRABCOVA E, et
al. CD14CD16 and CDI14CDI63
subpopulations in kidney allograft transplantation[J].
BMC Immunol, 2014, 15: 4.

ZHENG Z K, CHIU S, AKBARPOUR M, et al. Donor

pulmonary intravascular nonclassical monocytes recruit

monocyte

recipient neutrophils and mediate primary lung allograft

dysfunction[J]. Sci Transl Med, 2017, 9(394):


https://doi.org/10.1016/j.immuni.2018.10.005
https://doi.org/10.1161/ATVBAHA.117.309145
https://doi.org/10.1136/thoraxjnl-2015-208023
https://doi.org/10.1146/annurev-immunol-042617-053119
https://doi.org/10.1002/hep.31140
https://doi.org/10.1186/s12979-022-00321-9
https://doi.org/10.1016/j.jhep.2008.08.009
https://doi.org/10.1016/j.jhep.2008.08.009
https://doi.org/10.1038/nri.2017.28
https://doi.org/10.1111/cei.12228
https://doi.org/10.1097/00003246-200101000-00026
https://doi.org/10.1002/hep4.1949
https://doi.org/10.1002/hep.30134
https://doi.org/10.1371/journal.pone.0248056
https://doi.org/10.1371/journal.pone.0070152
https://doi.org/10.1186/1471-2172-15-4
https://doi.org/10.1126/scitranslmed.aal4508

A T R B 2

202542 H 32 F1

Chinese Journal of Clinical Medicine, 2025, Vol.32, No.l 107

eaal4508.
GELMAN A E, OKAZAKI M, SUGIMOTO 8§, et al.
CCR2 regulates monocyte recruitment as well as CD4

T1 allorecognition after lung transplantation[J]. Am J

et al. Innate immune cell dysfunction and systemic
inflammation in children with chronic liver diseases
undergoing transplantation[J]. Am J Transplant, 2023,
23(1): 26-36.

Transplant, 2010, 10(5): 1189-1199. [24] PILLING D, GALVIS-CARVAJAL E, KARHADKAR
REN Q Q, FU S J, ZHAO Q, et al. Prognostic value of T R, et al. Monocyte differentiation and macrophage
preoperative peripheral monocyte count in patients with priming are regulated differentially by pentraxins and
hepatocellular carcinoma after liver transplantation[J]. their ligands[J]. BMC Immunol, 2017, 18(1): 30.
Tumour Biol, 2016, 37(7): 8973-8978. [25] DENG J F, ZHOU B, LIN B Y, et al. Prediction of
WONG K L, TAI J J, WONG W C, et al. Gene CDI6 monocyte in acute rejection after liver
expression profiling reveals the defining features of the transplantation[J]. Ann Clin Lab Sci, 2018, 48(3): 328-
classical, intermediate, and nonclassical human 332.

monocyte subsets[J]. Blood, 2011, 118(5): e16-e31. [26] BABIC A, KURIC L, KEREP A Z, et al. B regulatory
B OER, TRELE, EAAE, 4 SRR IS A ERTY) cells and monocyte subpopulations in patients with
e v B 60 8 T RE A T 5 5 e T R A oY chronic graft-vs-host disease[J]. Croat Med J, 2021,
[J]. h4ETE bR, 2011, 31(1): 11-16. 62(2): 154-164.

GONG Y, SHEN L W, WANG I F, et al. The study on [27] GOMAA A I, EHSAN N A, ELREFAEI A A, et al.
the immune suppression with severity of HBV-related The role of monocyte/macrophage and CXCR3 in
acute-on-chronic liver failure patients[J]. Chin J Dig, differentiation between recurrent hepatitis C and acute
2011, 31(1): 11-16. cellular rejection postliver transplantation[J]. J
SIRGI Y, STANOJEVIC M, AHN J, et al. COVID-19 Immunol Res, 2018, 2018: 2726939.

disease in pediatric solid organ transplantation from [28] MANO Y, YOSHIZUMI T, YUGAWA K, et al

alpha to Omicron: a high monocyte count in the
preceding three months portends a risk for severe
disease[J]. Viruses, 2023, 15(7): 1559.

Lymphocyte-to-monocyte ratio is a predictor of
survival after liver transplantation for hepatocellular

carcinomalJ]. Liver Transpl, 2018, 24(11): 1603-1611.

[23] MYSORE K R, KANNANGANAT S, SCHRAW J M, [(Ax4miE] B B

5| AR

B, R OE, K E, B OITRHERSE SN L AL ANt AR K e PR b 0] P IR R R 4, 2025, 32(1):
101-107.

GONG Y, WU H, ZHU J, et al. Analysis of changes and influencing factors of activation rate of peripheral blood monocytes after
liver transplantation [J]. Chin J Clin Med, 2025, 32(1): 101-107. DOI: 10.12025/j.issn.1008-6358.2025.20240833


https://doi.org/10.1111/j.1600-6143.2010.03101.x
https://doi.org/10.1111/j.1600-6143.2010.03101.x
https://doi.org/10.1007/s13277-015-4758-3
https://doi.org/10.1182/blood-2010-12-326355
https://doi.org/10.3390/v15071559
https://doi.org/10.1016/j.ajt.2022.09.004
https://doi.org/10.1186/s12865-017-0214-z
https://doi.org/10.3325/cmj.2021.62.154
https://doi.org/10.1002/lt.25204
https://doi.org/10.12025/j.issn.1008-6358.2025.20240833
https://doi.org/10.12025/j.issn.1008-6358.2025.20240833
https://doi.org/10.12025/j.issn.1008-6358.2025.20240833

	1 资料与方法
	1.1 研究对象
	1.2 细胞流式技术检测外周血单核细胞活化率
	1.3 观察指标和分组
	1.4 统计学处理

	2 结　果
	2.1 肝移植患者的临床资料
	2.2 两组肝移植患者的围术期指标比较
	2.3 两组肝移植患者POD1和POD7的单核细胞亚群比例变化
	2.4 两组单核细胞亚群比例流式图和HLA-DR表达量变化

	3 讨　论
	参考文献

