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Abstract Tmmune thrombocytopenia (ITP) is a bleeding disorder caused by immune-mediated increase in platelet de-

struction and/or decrease in platelet production. In recent years, the association between viral infections and the pathogenesis

of ITP has attracted increasing attention. This article describes the latest research progress on the epidemiological characteris-

tics, pathogenesis, clinical manifestations, diagnosis, and treatment strategies of virus-related ITP, with a focus on the roles

of common viruses such as Epstein-Barr virus(EBV) ,

cytomegalovirus (CMV) , hepatitis viruses, and human immunodefi-

ciency virus( HIV) in the pathogenesis of ITP, and provides perspectives on future research directions in this field.
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T BT 495 B (‘hepatitis C virus, HCV) i 1 25 HE
o3 FEAUALE S M/ NRBE SR [ GPIad9-66 % 4=
SN, T3S 1 HOV AH A 1 i/ M
5it ( HCV-associated immune thrombocytopenia, HCV-
ITP) 7",

2. BEE S WIUR: S-SR R S Y AT
AERE RS & F /PR (Fe gamma receptor, Fey 57
) FECMA Z e AL/ DARBEIR o 5 B 7
FHER) TTP FE S HLHIFE S . &5 P 7 AT
MLV, 308 3 B R T 2R 10 RO AR 2 R 4 e A
S A0 i 1) 6 B 43 -3 45 & JAE B A R (dendritic
cell-specific intercellular adhesion molecule-3-Grab-
bing non-integrin, DC-SIGN ) 5 Ifil /M 45 &, #F A IfiL
IO, R BERIURLARE I, K RNA B 2 4 o, &
FORTEE M o L/ AL RTINE S AP RE R AL
B, B A - L/ 2 ) o R ) A EL A
FHATHE I/ A , 722G J5 AR A4 M ) 6 o 4
o T T R I R B0 AN [] 3 K 10 5 T el e
A, R BT S 1S 581 5 7 ) B A0 i A ot/
(9 A 33 , S0 A 2 RN JRE I

3. SRBET S AR AT S BT 40
BES T (helper T cell 1/helper T cell 2 imbalance,
Th1/Th2 L] 2< 3 ) # 5PE T 48 il ( regulatory T
cells, Treg) DI RE G FE L 40 i P 7~ 255010 B 4 A 3=
(interleukin,IL)-2 TL4 IL-10 , F#t & ~y (interferon-
gamma, IFN-y) S5 /K- 3, (2 ik H B SO E B 4 i
AN A Sy Ao il EBV JEHASE TP
BEDIVE T 400 1 (Thl ) /8B PE T 400 2 (Th2) % 5%
Kl mRNA 35 LRI Thl/Th2 4l [ 73Rk b 5
SRR LI/ T B AH G, R B EBV J& YL AH K
ITP i 1Y S S B 1] - Th2 #fk, Th1/Th2
FEBIREAG, 52 B 40 MO0 AL A B B podd ™ A4, AT
B U/ MREER . 541, 38 AT fE4M I IFN-y |
IL-17 ZE40pa R+ s B 20 e I F—Jy 1 AT LA S
5 LI R P 3 2, (N 455 T B B PUAAR A If
HRAFWERE Sy 1458 5 75— J7 T, i B 1 T 40 Chelper T
cell 17, Th17 ) i 73 WY TL-17 RI4ESERPRLAA T,
R HEJRE SN, T3 S B /MR IR . Treg $ih
W/ B RE BRI U AT 45 Treg X B B RO T
200 e P A ) P 33 , 5 ML /N AR £ 52 3] 2 T
FiTE

4. A BN B A B B - S T ] R
SRR A 00 L, DT 52 0 oA A e 5

291

HCV JRaj T i) A 20 ML 1) A= i, DA T S Bt /Al
e o AN ( cytomegalovirus, CMV) 4
A EH G B AZ AN RN /R, Il 5T CMV ik
B b, i 7 BRI A L B, B CMV 1Y
EAZ A0 AT 30 0B A A i SRS . BETE
WFFERH , CMV 0] G5 /0% TTP 55 451 114 & 9o L AT
K, JEHRAMETR VR 1], CMV 55 B 2 G AH S RE VA 1
ITP 5385 1 L [ R AE A 455 - A R g T vy L i
L2 e /0 R M RO A0 L 22 4 O EL TR
LAY TP 67 TCR, MR 17 S AT REINEE CMV gk
e FEL TP Ak, HOR REAS T M B EE

5. RAY Y B B Bk AR VR R Ry T
AE B B 9% S, X BRI Y i 2 B X 1
ANBRHTIE, A TTP A SR 8 M. HOV SR gL A ¢
ITP J X —HLi A SRR, BIF5 & B, A8 M B 1
JH BB OB R e e 52 6 W) 3 T, 5 /oA
FE PR E B G (immunoglobulin G, IgG) 7K 3F #H
ST B PE HOV YL ] i G 7 2R AR R S 45 4 i
IINBR GRS 2 5250 DT NSk L/ AR 37 3

ITP 1y AL, DL 1,

LV DL R R I R

1. EB R 7 : 2 — i WHYE BT , 5200 423K
2/ 90% 19 30 % DL AR, & JLE AT A4E ITP Y
FEBWNZ —, W R 2k A RS (80% ik
BITE 6 A N AT 22 ), vl PEAT A% e e SRR 20 I
ZAERI, KB AR R IR A, PUWERR
JrXf EBV B C ITP HURAT IR, f2 28R 1R
YRR B, T — AR e IR

2. ELANML R R TR T R — T )
i TR EE . (BB CMV L5 H TChE
ARECT | 52 T FRAZ A0 3 2 e AR L5 B Ik, CMV gk
YA A LA™ B R D REAR B i RN S U
M RREFBE T Im KRR A, Hoh 45 1 R
HH I SRPETNREIE T B ™ CMV B 11
RIRFELZHA BT, 3] BB B T 5 B IR
B DR S5 A I AR 5 Y e B T e RS L CMV
AFEOHER P TP, JC HAE $ 52 18 11 40 76 4 )
B A Sy e E B A A0 D, DT S 3
ITP, fii s (B H I8 5 BRG wf Ik e e Bk
(intravenous immunoglobulin, IVIG ) J&¥7 ] 88 %L o

3. WG : HCV BRGLAHIC TTP (2R
&M 1TP 1 10 ~ 15% , HALI &2 2%, 1 S o T4
Vo BRAR 1 I A RE T 2 , (H ™ E I /AR s D 7
HCV ARG ITP i e R o HOV g



292

S FEMS R R

VESXERER
(HIV-GP120)

REFBER —  ARERER (58— 08

WRHSETEEAE 2026 42 5532 #5304

BERRE

RN RS BB REFE

B 1 ITP £l

MISE ITP (& B3 T I Tl 7, i 4%
YUK 2 259 ( direct-actingantiviral , DAA ) J4¥7 HCV
A R IR TR, (B ZE DO BE VA ST I
Rt %, HOV R] R8-S BURF 22 i/ 4L
Ak, L R A R AT AT e R . R, &
Kbk 1TP (% B ELH i Ar HCV 275 PS> .

4. NEGRPEERFEITEE: 295 ~15% 1Y) HIV &
A ITP, AL A S e 525 W DURR L /it
A7 A T A 200 L g, G /I 9/ i A 3
PRI, TERE ) HIV 24 (CD4 ik B 40 i 114 <
200/ L) I R 3 % 9% (acquired immune deficiency
syndrome , AIDS) |t ik 7 5 W 2 & 55 I CMV Fil/
B HCV e f (R v o g s ™ HLidi i s 15
VBT (antiretroviral therapy, ART) &2 E:fill, 25 60 ~
80% F8E 14 /NS AT (0] T, R VA 1 5 191 5 = P ML)
B B I /N B A B R 32 14 3l 5 ( thrombopoietin
receptor agonist, TPO-RA) . ALY ART 228 T HIV
JRYLAE TTP (1 I6 7 i AT H ™ 0 HIV AR
K ITP Xf 5 JE#8 \IVIG 40 RhD e Bk 8 [ (anti-D
immunoglobulin, $iL RhD) [22] AR DI ARA — 2 1R
BE,fH ART LEBAAEAT 1TP F a7 9 HIV 74
I B AR b AT R SR ] 1 BN

5. R BRI B 2 —FP AT 51 2019 SR
4 ( coronavirus disease 2019, COVID-19) B4 4% 7%,

BT BRI G T, T IE— F LB 5, A B
Mgk RNA SR, B 5 5 A A7 e 1 15 5
SRR BRSSP NI R Sk
H],COVID-19 J5 ITP & Zamg A L Ft, I Hix 4L i
1 I KUK B 125, Wi/ OB T L5 S A, I
COVID-19 W] g i 437238 R g R Gead B3
i ER B AN R i S ECITP 1 kDY
A, 3200 COVID-19 18 5 ITP A7 FEAH Pk,
O3 A AE BRI 5 B BOAS P i % i/ ik
i

6. HAE 7 : /K G -7 R A2 75 (varicella-
zoster virus, VZV) 1] e 3 80 L &P 1TP, ) B 55
PSR -S TE I /NI e 2 A8 XU,
HUM/MRB G R, G182 1TP 3 & VZV e
A RERGE & TTP =" 5 @ RIS i 7 052 1 1 F s
ITP A= 245 1/30,000 F UK ; (B8 #4575 (1 FH4iE
SR LI | ML/ AR 0 LA A R Y e
3 1 e A LR S A MR D

UL BE AR S PR A A, DL R 1 (43
T —AER A B AN AR ) o

= Wi S5IRIT

L. 2 Wi 5 FE RYL HH O ITP /12 Wi il 45 &
SRR B S0 B KA MO B AU, RS
S DR R ML /DN DR /R A 4 B s L IR A



WRHEEEREAE 2026 48 32 % 3

SR RN S IRAT SR A s AR AR AT« M AR AE AT
VLR T 5 i DR o 2 e e R ALE M R 45 5 SR B B A
2 RS M i/ NI 55 15 LT 2 A T S
P IgM/1gG J5 5 DNA/RNA S5 FH M B B R A . B
BPUARRIN A

2. W : OAE S Ve il D, GnaR
P IfL %8 PN BE I ( disseminated intravascular coagula-
tion, DIC) | Il A 4 I /)N A 9 20> 14 48 9% ( thrombotic
thrombocytopenic purpura, TTP) | 25 %74 Ifi /M s 2>
S5 5 QU HA i AT 5 | R A SR8 P i/ AL, T R Gk
ZI AR HE (systemic lupus erythematosus, SLE ) #H 3¢
ITP 1% V£ ik B 40 Jifg (4 11975 ( chronic lymphocytic leu-
kemia, CLL) #H5¢ ITP 4§,

3. RS IR  JORE IR B Y o UL 5 R
H i B i /AR < 30 x 10° /L A B2 AR T 5 7 5 Y
B8 B A i I 2 S AL 3 0 T R SRR
BT RIHIE T7 Bl By o VR IT EAE AL I
Xt IR =30 x 10°/L G H i 26 B H A
T hm e i XURS: A TG H i KRS PR 2R R, R LA
BETTIRES ; 47 B8 A G Bl Pk e e AR e R
Gr=2 43 AN /IR DR AR R AT, 8 45 TR
7o

4. IRIT MG : 275 BN B R S P2 1 i/ N AR s
DREIZ I SIRYT B E 5 (2020 4ER) ), H—Z3AR
I7 TS B R R - R 3 ZE K AR (high-
dose dexamethasone , HD-DXM )40 mg/d x4 d, AR5,
WA 2y, ORI R B E AT A L AN ik e pn
1 mg/ (kg + d) (FIAF G 80 mg/d, 7kl fiiik ) , 2
RGPPSR, 6 ~ 8 J& 45, W45 5 A RE 4E 5
ISP AR R T E IR 2T REIREAE N —&IE
J7, )3 gk 1 4 48 RE 3 N 4] GF Th1/Treg 4%
50 AT FoyR S| R AT /N B A ST 1
HAFZFLE & TR0, BETEIE 80% 199 1]
BRI  IVIC EE TR EIRIT R
R ANRE 2 5 28 B IR A W i i AR #E
770.4g/(keg - d) x5d 8 1g/(kg - d) x2d, IVIG
K55 S [ I T LA i o7 A%, AR I BLA o Je 2
WA, A0 35 By fE Pk BT FeyR™S | b 3R 4 b
FeyRIIb ™ J58 [ S b (A B 9815 G 40 g Dl g
T AR 1t/ M B o 7

TR YT R Sy I /N B AR R 32 A BB
(TPO-RA) 35 E 20 A ML /MR 2B 8 & ( recombinant
human thrombopoietin, thTPO) 3 #i AN & K FVT 5
TPO-RAs [ W 2 53k 70 ~80% . HRZWT 1 ~

293

2 JEERL A5 2 G — AR e R T Ak, T A T Ak
HERFIRYT , FL A BEATL ) 2 ofF A% 0 6 B i /Al 1)
PR o SR FE RS IR 15% (1 TTP 3 v, B4
25 )5 RSN SE K 2 %00 5 4 1 b L P A A e e
FEPERBENR] o X PP AT LA o 236 Treg ThAE
ol 1o R T B AN R S SR AN R FeyRs fY
Tk RS R BN, I B ] AT
BRSO ITP, X 18 M e vA P ) ] e B 0t 4 7
JREIBRA , B DI BR At S ITP (3L RETR YT ik, 76
60 ~70% 135 191 A S g, 32 BEAE AL T BR
BRI/ N I 0 o 5 P P g Y thTPO Wl &
FIZ B BRBTIRYT R B B R A R A B
ARCEN T9. 2% o BLHb, X UIBR AR A BB
HL T AT A BT, 5 SRR A X AR
FEMTEE (1 HCV J] DAA HIV ] ART) , #4790
BEIRYT o

XFFHEER ABERIA YT, WL APk 1TP. 2400
BRRME, 2L IVIG s R &R o 35 iR & IF
ITP.IVIG &% 1, {H 327 2% 18 F§ TPO-RA, HIV 4
5 ITP: ART JE3RY7 SEh, 75 G (5 A 2 5 AT,

I3 BRI YA & TTP (14 101 PR s 2 R g 32 R
FM 5 2P 3 B AH 56 TTP A9 58 L2 80% 1 7F
6 ™ H N BATZESH; EBV/VZV JRYLAH S TP 58 F
B RYE, & & BB HCV/HIV gL A 56 TTP N
Gyt Mgk AR SR B R YT R — R i T
J& s BERTA G ITP ZH0h — IR R AR, PRI A T 14
PEPFAL

VU ARAAFFE 5 1) 2 J

I BRI AT DG TTP () AR R 55 7 1A < 9 1 4%
V5 L IR DS RS T B 55 O R U35 4% 27 6
AT A SRR e SE YA S -
RERHELAEH BT AL A Wb 5 4 T TP 8 £ XU |
BRI AR O ITP (30 1] S 8150 S M 55 . if
FAPU B2 2590 AR B AR R IS A BEPLAAR 0BG 75
TERE TR A ITP (R BARYY . & W iE2F e
SR F AR5 IR, 5 B B e A 56 1TP
MR PURE AR AL, 2 il IR I TR SR AL SRS HE Y
P

2 % x wk

1 Chinese guideline on the diagnosis and management of adult primary
immune thrombocytopenia ( version 2020 ) [ J]. Zhonghua Xue Ye
Xue Za Zhi,2020,41(8) :617-623.

2 Audia S,Mahévas M, Samson M, et al. Pathogenesis of immune throm-

bocytopenia [ J]. Autoimmun Rev,2017,16(6) :620-632.



294

10

11

12

14

15

17

18

Wu Z,Zhou J, Wei X, et al. The role of Epstein-Barr virus ( EBV)
and cytomegalovirus (CMV) in immune thrombocytopenia [ J]. He-
matology ,2013,18(5) :295-299.

Garcia C, Vardon-Bounes F, Compagnon B, et al. Detection of SARS-
CoV-2 in bone marrow megakaryocytes and elevated emperipolesis in
COVID-19 patients with thrombocytopenia [ J]. J Thromb Haemost,
2025,23(7) :2327-2334.

Moulis G, Lapeyre-Mestre M, Adoue D, et al. Epidemiology and phar-
macoepidemiology of immune thrombocytopenia [ J]. Rev Med In-
terne,2017,38(7) :444-449.

Bettaieb A, Oksenhendler E,Duedari N, et al. Cross-reactive antibod-
ies between HIV-gp120 and platelet gpllla ( CD61) in HIV-related
immune thrombocytopenic purpura [ J]. Clin Exp Immunol,1996,103
(1):19-23.

Zhang W, Nardi MA , Borkowsky W, et al. Role of molecular mimicry of
hepatitis C virus protein with platelet GPIIla in hepatitis C-related immu-
nologic thrombocytopenia [ J]. Blood ,2009,113(17) :4086-4093.

Modi D, Chowdhury SR, Mahamad S, et al. Primary versus secondary
immune thrombocytopenia ( ITP): A meeting report from the 2023
McMaster ITP summit [ J ]. Thromb Haemost, 2025,125 (9) :923-
932.

Jin CQ, Liu F,Dong HX, et al. Type 2 polarized immune response
holds a major position in Epstein-Barr virus-related idiopathic throm-
bocytopenic purpura ( EBV-ITP) [J]. Int J Lab Hematol,2012,34
(2) :164-171.

Ma L,Liang Y,Fang M, et al. The cytokines ( IFN-gamma, IL-2,1L-
4,1L-10,1L-17) and Treg cytokine ( TGF-betal ) levels in adults with
immune thrombocytopenia [ J]. Pharmazie,2014,69(9) :694-697.
Bu S,Liu M, Yang L, et al. The function of T cells in immune throm-
bocytopenia [ J]. Front Immunol,2025,16:1499014.

DiMaggio D, Anderson A, Bussel JB. Cytomegalovirus can make im-
mune thrombocytopenic purpura refractory [ J]. Br J Haematol ,2009 ,
146(1) :104-112.

Doi T, Homma H, Mezawa S, et al. Mechanisms for increment of
platelet associated IgG and platelet surface IgG and their implications
in immune thrombocytopenia associated with chronic viral liver disease
[J]. Hepatol Res,2002,24(1) :23.

Yusuf H,Kou A, Zelinskas C, et al. Secondary immune thrombocyto-
penic purpura due to primary Epstein-Barr virus infection [ J]. Cu-
reus,2022,14(6) :e26112.

Lancini D, Faddy HM, Flower R, et al. Cytomegalovirus disease in im-
munocompetent adults [ J]. Med J Aust,2014,201(10) :578-580.
Rajan SK, Espina BM, Liebman HA. Hepatitis C virus-related throm-
bocytopenia: clinical and laboratory characteristics compared with
chronic immune thrombocytopenic purpura [ J]. Br J Haematol ,2005 ,
129(6) :818-824.

Songtanin B, Nugent K. Burden outcome and comorbidities of extrahe-
patic manifestations in hepatitis C virus infection [ J]. Biology ( Ba-
sel),2022,12(1) :23.

Johira Y, Hatooka H,Mori N, et al. Regression of idiopathic thrombo-
cytopenic purpura in a patient with eradication of hepatitis C virus by

direct-acting antivirals [ J]. Hepatology,2020,71(1) :389-391.

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

WRISGHEMRGE 2026 4F 55324 5531
Satoh T, Uojima H, Wada N, et al. Introduction of direct-acting antivi-
ral agents alters frequencies of anti-GPIIb/IIla antibody-producing B
cells in chronic hepatitis C patients with thrombocytopenia [ J]. Plate-
lets,2023,34 (1) :2161498.

Quaranta JF,Delaney SR, Alleman S, et al. Prevalence of antibody to
hepatitis C virus (HCV) in HIV-1-infected patients ( nice SEROCO
cohort) [J].J Med Virol , 1994 ,42(1) :29-32.

Aboulafia DM, Bundow D, Waide S, et al. Initial observations on the
efficacy of highly active antiretroviral therapy in the treatment of HIV-
associated autoimmune thrombocytopenia [ J]. Am J Med Sci, 2000,
320(2) :117-123.

Scaradavou A, Woo B, Woloski BM, et al. Intravenous anti-D treat-
ment of immune thrombocytopenic purpura: experience in 272 patients
[J]. Blood,1997,89(8) :2689-2700.

Santos-Lopez G, Cortés-Hernandez P, Vallejo-Ruiz V, et al. SARS-
CoV-2:basic concepts origin and treatment advances [ J]. Gac Med
Mex,2021,157(1) :84-89.

Alonso-Beato R, Morales-Ortega A, Fernandez FJH, et al. Immune
thrombocytopenia and COVID-19 ; Case report and review of literature
[J]. Lupus,2021,30(9) :1515-1521.

Gan G, Liu H, Liang Z, et al. Vaccine-associated thrombocytopenia
[J]. Thromb Res,2022,220:12-20.

Wright JF,Blanchette VS, Wang H, et al. Characterization of platelet-
reactive antibodies in children with varicella-associated acute immune
thrombocytopenic purpura (ITP) [J]. Br J Haematol ,1996,95(1) :
145-152.

Amir A, Gilad O, Yacobovich J, et al. Post-varicella thrombocytopenic
purpura [ J]. Acta Paediatr,2010,99(9) :1385-1388.

Zahidin MA ,Mohd Noor NH, Johan MF et al. A Review on Seconda-
ry Immune Thrombocytopenia in Malaysia [ J]. Healthcare ( Basel)
2021,10(1) :38.

Barnes PJ. How corticosteroids control inflammation: Quintiles Prize
Lecture 2005 [J]. Br J Pharmacol ,2006,148(3) :245-254.

Cao J,Chen C,Li L, et al. Effects of high-dose dexamethasone on reg-
ulating interleukin-22 production and correcting Thl and Th22 polari-
zation in immune thrombocytopenia [ J]. J Clin Immunol, 2012, 32
(3):523-529.

Ling Y, Cao X, Yu Z, et al. Circulating dendritic cells subsets and
CD4 + Foxp3 + regulatory T cells in adult patients with chronic ITP
before and after treatment with high-dose dexamethasome [ J]. Eur J
Haematol ,2007 ,79(4) :310-316.

Hou Y,Feng Q,Xu M, et al. High-dose dexamethasone corrects im-
paired myeloid-derived suppressor cell function via Etsl in immune
thrombocytopenia [ J]. Blood,2016,127(12) :1587-1597.

Bhoria P,Sharma S, Varma N, et al. Effect of steroids on the activa-
tion status of platelets in patients with immune thrombocytopenia
(ITP) [J]. Platelets,2015,26(2) :119-126.

Provan D, Stasi R, Newland AC, et al. International consensus report
on the investigation and management of primary immune thrombocyto-
penia [ J]. Blood,2010,115(2) :168-186.

Audia S, Santegoets K, Laarhoven AG, et al. Fcy receptor expression

on splenic macrophages in adult immune thrombocytopenia [ J]. Clin



36

37

38

39

2026 4F 32 % 3

Exp Immunol,2017,188(2) :275-282.

Shimomura M, Hasegawa S,Seki Y, et al. Intravenous immunoglobulin
does not increase FeyRIIB expression levels on monocytes in children
with immune thrombocytopenia [ J]. Clin Exp Immunol, 2012, 169
(1):33-37.

Nimmerjahn F,Ravetch JV. Anti-inflammatory actions of intravenous
immunoglobulin [J]. Annu Rev Immunol 2008 ,26 :513-533.

Kuter DJ. The biology of thrombopoietin and thrombopoietin receptor
agonists [ J]. Int J] Hematol,2013,98(1) :10-23.

Gonzalez-Lopez TJ, Pascual C, dlvarez-Roman MT, et al. Successful
discontinuation of eltrombopag after complete remission in patients

with primary immune thrombocytopenia [J]. Am J Hematol,2015,90

40

41

42

295

(3) :E40-E43.
Mahévas M, Fain O,Ebbo M, et al. The temporary use of thrombopoi-
etin-receptor agonists may induce a prolonged remission in adult chro-
nic immune thrombocytopenia. Results of a French observational study
[J]. Br J Haematol,2014,165(6) :865-869.
Bao W, Bussel JB, Heck S, et al. Improved regulatory T-cell activity
in patients with chronic immune thrombocytopenia treated with throm-
bopoietic agents [ J]. Blood,2010,116(22) :4639-4645.
Liu XG,Liu S, Feng Q, et al. Thrombopoietin receptor agonists shift
the balance of Fcy receptors toward inhibitory receptor IIb on mono-
cytes in ITP [ J]. Blood,2016,128 (6) :852-861.

(2025-06-30 kA% 2026-03-11 #5-=)

(B35 236 )

8

10

11

12

13

14

Patel MS , Miranda-Nieves D, Chen J, et al. Targeting P-selectin gly-
coprotein ligand-1/P-selectin interactions as a novel therapy for meta-
bolic syndrome[ J]. Transl Res,2017,183:1-13.

Esser N, Legrand-Poels S, Piette J, et al. Inflammation as a link be-
tween obesity metabolic syndrome and type 2 diabetes[ J]. Diabetes
Res Clin Pract,2014,105(2) :141-150.

Navarro JF, Mora C. Role of inflammation in diabetic complications
[J]. Nephrol Dial Transplant,2005,20(12) :2601-2604.

Fruhbeck G, Catalan V,Rodriguez A, et al. Involvement of the leptin-
adiponectin axis in inflammation and oxidative stress in the metabolic
syndrome[ J . Sci Rep,2017,7(1) :6619.

Klsting N, Blither M. Adipocyte dysfunction inflammation and metabolic
syndrome[ J]. Rev Endocr Metab Disord ,2014,15(4) :277-287.

Ryder E, Diez-Ewald M, Mosquera ], et al. Association of obesity with
leukocyte count in obese individuals without metabolic syndrome[ J].

Diabetes Metab Syndr,2014,8(4) :197-204.

Duffaut C,Zakaroff-Girard A, Bourlier Vet al. Interplay between hu-
man adipocytes and T lymphocytes in obesity[ J]. Arter Thromb Vasc
Biol ,2009,29(10) :1608-1614.

Hotamisligil GS. Inflammation and metabolic disorders[ J]. Nature,
2006,444(7121) :860-867.

Domingueti CP,Dusse LM, Carvalho M, et al. Diabetes mellitus: The
linkage between oxidative stress, inflammation, hypercoagulability and
vascular complications[ J ]. J Diabetes Complications,2016,30 (4 ) :
738-745.

Phillips AC, Carroll D, Gale CR, et al. Lymphocyte sub-population
cell counts are associated with the metabolic syndrome and its compo-
nents in the Vietnam Experience Study [ J]. Atherosclerosis, 2010,
213(1):294-298.

Chen H,Xiong C,Shao X, et al. Lymphocyte to high-density lipoprotein

19

20

21

22

23

24

25

26

27

ratio as A new indicator of inflammation and metabolic syndrome[ J]. Di-
abetes Metab Syndr Obes,2019,12:2117-2123.
Rodriguez CP, Gonzalez MC, Aguilar-Salinas CA, et al. Peripheral
lymphocytes obesity and metabolic syndrome in young adults: An im-
munometabolism Study[ J ]. Metab Syndr Relat Disord ,2018,16(7) :
342-349.
Shim WS, Kim HJ,Kang ES, et al. The association of total and differ-
ential white blood cell count with metabolic syndrome in type 2 dia-
betic patients[ J]. Diabetes Res Clin Pract,2006,73(3) :284-291.
Agita A, Alsagaff MT. Inflammation immunity and hypertension[ J ].
Acta Med Indones,2017,49(2) :158-165.
Liu C,Kellems RE,Xia Y. Inflammation autoimmunity and hyperten-
sion: The essential role of tissue transglutaminase[ J]. Am J Hyper-
tens,2017,30(8) :756-764.
Harrison DG, Gongora MC, Guzik TJ, et al. Oxidative stress and hy-
pertension[ J].J Am Soc Hypertens,2007,1(1) :30-44.
Guzik TJ,Hoch NE,Brown KA et al. Role of the T cell in the genesis
of angiotensin II-induced hypertension and vascular dysfunction[ J]. J
Exp Med,2007,204( 10) ;2449-2460.
Oda E,Kawai R, Aizawa Y. Lymphocyte count was significantly asso-
ciated with hyper-LDL cholesterolemia independently of high-sensitiv-
ity C-reactive protein in apparently healthy Japanese[ J]. Heart Ves-
sels,2012,27(4) :377-383.
Andersen CJ, Vance TM. Gender dictates the relationship between se-
rum lipids and leukocyte counts in the national health and nutrition
examination survey 1999 (-)2004[ J].J Clin Med,2019,8(3) :365.
Lai YC, Woollard KJ, Mcclelland RL, et al. The association of plasma
lipids with white blood cell counts: Results from the Multi-Ethnic
Study of Atherosclerosis[ J].J Clin Lipidol ,2019,13(5) :812-820.
(2025-12-11 ¥ A5 2026-01-13 4 w1)



MR 1 RS RB R R RIRIT

A

Tk

B0 =5

P 42

N G e B R o 7

R

RS- AR T Z I

RN E RS, A 1AL
SRR e 15 5 S E TP

IWRKINZFE, iR N L. m
HE R EAZ A A MR S8 1TP, H
MR TTP,

LA TR PH BRI A R
SrEAmR RS SR 1P, A5 %
ek 1TP,

WL ELFG S e A WDiRL
PR FR G B

FAAEUIL /MR

FHCITP AIRERIHLEIA 0 TR B S
B 2 G FEOE M BRI B A A

ZNERNE, HSECITP B AT REA
BEELEAN L SRS A MDA LR G 2R

HFFMo
JLEZ N, FE TR X iR
R F TP,

JURBHIRIT BORATIR, BRI ISR
RITRCRE %, W R R ™
FF R

PURBEIBC A FRIK TVIG ¥RYT W e AL,

BIEPURBEEMIBIT AR, HATRE
K, IR RLE A HOV & 7 FF
o

P SRR3R0 TT, MR E T e M
I B B /AR AR 3R 2 AR B st G
T .
HRTNEZ LGRS 1TP NE.

PASZRAGIT N, FRSeE /M >
] R Es R S s AT .

WO E RYE, S E T DR
IVIg %677




	20260317.pdf
	邹兴怡附表.pdf

