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Abstract

Objective: To investigate the association between intravenous immunoglobulin (IVIG) therapy and
clinical outcomes in patients with severe fever with thrombocytopenia syndrome (SFTS), aiming to
provide evidence for clinical management. Methods: This single-center retrospective cohort study
enrolled 222 patients with SFTS hospitalized at Lu’an People’s Hospital from April 2021 to Decem-
ber 2023. Demographic data, laboratory parameters, and treatment information were collected.
The primary outcome was clinical status at discharge, categorized as “improvement” or “non-recov-
ery”. Propensity score matching (PSM) was employed to balance baseline confounders. Multivariate
Cox proportional hazards models were constructed in both pre-match and post-match samples to
evaluate the association between IVIG therapy and the risk of adverse outcomes. Results: Of the 222
patients, 87 received IVIG and 135 did not. After 1:1 nearest neighbor matching, 57 well-balanced
pairs were obtained. Multivariate Cox regression analysis showed that IVIG therapy was associated
with areduced risk of adverse outcomes in both the pre-match (hazard ratio [HR] = 0.265,P =0.001)
and post-match (HR = 0.352, P = 0.019) samples. After sequential adjustment for sex, age, comor-
bidities, inflammatory markers, infection, and treatment-related factors, the direction of the nega-
tive association remained consistent (HR range: 0.334~0.417), although statistical significance was
attenuated in the fully adjusted model. Conclusions: IVIG therapy showed a trend toward associa-
tion with reduced risk of adverse clinical outcomes in patients with SFTS. Given the single-center
retrospective design, these findings warrant validation in prospective studies.
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1. 5|

KRB I /N 2 47 A 1IE (severe fever with thrombocytopenia syndrome, SFTS)2 135 AL 4ii J& V95 2
(SFTSV)IERGL 51 HF &K 44, B 2009 FAEFRE & k& Lok, CAERE 244 0 K2R X FE 80
17 KRR LR B I/ A 4B ek oy 32 BRI, HORE S T DN 2 28 B ThRE i T AE T-[1]-[4]. [5]
[6] SFTS ¥ 1A U 10 Sy ThRe AL A SORE R TP T iy, RBN T k40 8. NK 41/ & B
YA ELBI T, PRl RS BOE R RE S St R R . A, BRI ThRERRISAE SFTS B b
DL, R T A 0 43k LV EFENT (8] (APTT) 5 IS BN (] (PT) ZE K f D- - SRR T iy 55 o 1K Mg B A 34 04
A 5 B E RIS 2 VIR G

HHT, SFTS iR s PEPURERIGIT 259, Wi R B 3 B SR VR T S I ACE AR FE 7] [8] - 14K,
SR 1) 92 R T %) B B VR T A S T A A

B Ik R S 40 % BR 5 [ (intravenous immunoglobulin, IVIG)NZ seEHAIR &Y, FHTH 19G /K F.
A A4 I T e Th g, AE RIS A AN R BN REZ AT, IVIG I8 H TP & a7 & R AEBL
B G VI IR e e P T [9]-[12] . [13]:Al 78 7R SFTSV I Gn & @ 515 T 41 Z /& CCR2 4
BN FRBHENAN, TEE A Gn IR MEPUA T A APEBX — i . FHSE b, IVIG L 7E 2 Pl Bk
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QeI ARG YT PSRN, RIS NIRHR . SRR & B [14] [15]. 28T, HAT IVIG £ SFTS 677
Sl R O EAIAFE S A SMIFFLA R AN — B 3R 73 BUBIEAT 7R IVIG IRIT 5sER T L&
KEK, HEAHIFONERERZ IVIG J6)T IEE WS EZ[16] [17]; HAH TR, IVIG I RefEidTy
SFTS & e ThRE AL F3ed B SO0 S W 7 T A HE AR A FH[9] [18]

BRI, AW FER bt BB BN S Be it S5 A e PP 2> DLRC A 22 K 3R Cox ELB XU  ,  #R)
IVIG ifJ7 5 SFTS B A Rl RES /I ARSI, il PR D S (AR IE (4 »

2. #IRE I
2.1. ARFREEIT

AHFFGIN 2021 4F 4 A 1 HZ 2023 4F 12 H 31 HIARIE ZRIE R =M E 7S 22 10 N R B fE e i
RIAE MR D LA AE(SFTS) B o« I E B kIR 5ol CRBE MM 2R AR 1297 SR 2
FRERIZ o

PANFRitE:

(1) fF& SFTS i2WrbnitE: (2) FBeHARIGIR TR 725 (3) BHRAIC RS 5 ke yE sk E
(IVIG)T .

HERRARIE -
(1) AIFHAh ™ EIE G G R GRS TR A (2) RBEIMAR BRI (3) (ERTIHA L 24
AL EE

2.2. BB ESIGKRER

L B H TR P RS B FE N D BEORL . BRSO G L. IR SR =k A A R AORYT
F e EELRIRR RS MBS, 208
o UFEE: IMPRREIRWIRLZME, LI EARARGE, R IEARE B
o REB(AREGR): W RAEIRA B G 508 s U 15 e o

AWFFLL “RE” A RImRES 59

2.3. SCIGERIBHRE AR

(€ =31 05 (= AN R o vz Y N2 N RN N 3 K= A €2 =30 LT N e
P BEMLE R B D-— 2RSS AP R ZhRe (R IS =l . A i FLRRIN A MESE) . JUME R 1(C ¥
EEL FEEERE. AN R-6)5F. I bRt b B2 e S 5= 2% AR R AR R AEA I o

24. BTTAR

HT T KIS S BB B L (IVIG) iR 7 A HA P ML N 25 5 AE(SFTS) YT R A g, BAFAETE A(E
DEIVERT, BRI 7870 75 0 R S SRR ST RO S AL A XURG J5 AR 3298 BRI A A A i DL K J6 3 R 0
FKIEM R, X B S T IVIG BT« AFEFH IVIG 452577 508 B HFE 10~209, Z/DHRE:3
K, BEZELH BT SFTS i# RNA R AR 1L, BRAREE B 5 s ZoRIF 1R IVIG iR77

BT VIG5 B AL il PR B2 AR (5 MA S B tksg B AT T8 2 W B SR s 24 TR Bl A
o 52 [0l LRI T BT BT BRAN DL JE REAS B A BRI, A 22 18 Uk g 245 TR K S xfl DA T 3R EG,  PRlhA
WEFAXHBIT I HL IR TT AR BT . BR IVIG 4F, DERIES4 THUR TR (FIE A, FTE
) XPREVR YT AN SCRAA YT (BAETRATAYT « /NG « s 2 AR 4 5 v A B R 1 S B T 5 IR 0T),
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PR LA 3R s B R« #5532 EIRARATIR T BB E BOE SONFE IVIG 41, T2 IVIG 1677 1 835 A
JE N IVIG 4.

2.5. G ENH

KH RAET (A 4.3.2)3H7GeiH 4301, BT R385 0 WA 56, LA P <0.05 N2 7 B Guit 2% 5 L.

(1) T ORI I A PRSI0 20 A1 17 D AL 2 -
o IEFRM: LAX+sEIR, YA ELECRHBIAEA t K156
o JEIEESAG: LA (MU /A7 3 IQR)ER /R,  4LIA] F AR FH AR FIAL 46 /Mann-Whitney U #556 .

(2) HHEE R LB (%), LA LB Pearson 2 Kt IS < 5 iR Fisher 55k

FBEImARSLE S IVIG 2 I TR R E 8, N IVIG IR fr, AT 58k v v
ULHC(PSM) 77 124 fet B 2R IEAH G 3 87 (1 EL A BA A o SR 101 et ARULAC 7 =X, RAHME BN 0.2 £ i 1F
ybRuEZE . ULED i bR v Ab ¥ 302 (standardized mean difference, SMD) AL AE & P41, SMD < 0.1 4
T R 4F

NV IVIG 0975 SFTS BE MR ES RASLICHK, FEDLRCHT 5 20 i 2 3 Cox ELl XU 52
B, Cox FRALE RN 2R AE(BAY 1) FERRGIN S RAEFEAR (Y 2) B SR y7 FH G R R (R4 3).
AR B P T i PRAH S S BRI 2R A0 48 2R o 45 R DUV B (HR) f2 L 95% .17 [X 7 (confidence interval,
CNFEIR, LAP<0.05 NEFA SR L.

3. &R
3.1. BRI ESIEKRER

NN 222 1) SFTS 3%, Hrhiriedi 159 ], R4l 63 4. MALEE L BRHLE L 1.
KA AE RS B35 5 T I 5 41(68.52 + 10.78 vs. 65.11 + 10.83 %, P = 0.035), & #1515 5(82.5% vs.
67.3%, P =0.035), IVIG i JHZ 5 &% T 5(84.1% vs. 51.6%, P <0.001). FHLEAEMESRI. Atz (O e
PR L W PRI ) RS R AR R WA ) SR F 23 O A b2 R B o g it A (P $59>0.05).
PR I B 3R 8 4 1 (82.0% vs. 66.4%), (HZ2 57 (L &35 V(P = 0.057); BRI 40 K il bR BH A 2
ilEIpRTE S
Table 1. Comparison of baseline characteristics and clinical outcomes in patients with fever and thrombocytopenia syndrome

[n (%)]
=1 RAMMMUR OGRS IERE ELHFHES IRRE BELB[5(%)]

TE K R (N =159)  RAH(h=63) Gi-E P {H
Bk 68 (42.8) 27 (42.9) »2=0.001 1.000
PR
ELq i 91 (57.2) 36 (57.1)
FERCE, Xt5s) 65.11 + 10.83 68.52 + 10.78 t=2.123 0.035°
FHREER
¥ 142 (89.3%) 57 (90.5%) %2 =0.001 0.989?
W IKEEZRT
<) 17 (10.7%) 6 (9.5%)
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T 100 (63.7%) 37 (60.7%) 7% =0.068 0.7942
e L&
H 57 (36.3%) 24 (39.3%)
7 150 (94.3%) 57 (90.5%) 72 =0.543 0.4612
B PR
H 9 (5.7%) 6 (9.5%)
=73
7 52 (32.7%) 11 (17.5%) 72 =4.425 0.035?
f 107 (67.3%) 52 (82.5%)
" 72 (45.3%) 37 (58.7%) 22 =2.754 0.0972
kYL
H 87 (54.7%) 26 (41.3%)
RITIBI
<) 82 (51.6) 53 (84.1) 272 =18.234 <0.0012
SR E H
e 77 (48.4) 10 (15.9)
IR E 2 >3 K 24 (0.20) 2 (1.0) 72=55 0.019?
el RN 96 (0.80) 0(0)
AH 47 (29.6%) 10 (15.9%) 72=3.743 0.053¢
WHRMH
{5 4 112 (70.4%) 53 (84.1%)
T 47 (29.6%) 10 (15.9%) x2=4.968 0.0842
T 245 1% 40 (25.2%) 16 (25.4%)
2% 72 (45.3%) 37 (58.7%)
RER
14 50 (33.6%) 9 (18.0%) 7 =3.628 0.057
JREH
FH 99 (66.4%) 41 (82.0%)
Yikes 140 (93.3%) 47 (92.2%) - 1.000
FRAMAL
FH 10 (6.7%) 4 (7.8%)
14 132 (88.0%) 43 (84.3%) 72=0.190 0.663¢
IR
R A4 18 (12.0%) 8 (15.7%)

PEe “a” MR LWIMO0) R, R Pearson FO7kbse, AUBIRIHE. “b” BUEUAR+s fo5, BB t
Rl -7 RRELGIHR

3.2. SEIGRIEFRELE:
SifE ML, R BB SO N FFEhRE G A B T RERERS . W3E 2. BN, REAH
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FIZ0HE T %(3.54 + 2.49 vs. 2.61 + 2.25 x 10°/L, P = 0.002)f1 (44~ -6 /KF-(0.21 + 0.22 vs. 0.07 + 0.07 pg/mL,
P < 0.001) W1 & TH, I/ Ne 4 5 3 411K (45.86 + 21.66 vs. 62.94 + 31.81 x 10%L, P <0.001). M4k, FKi
MBAFWTER RIGIE R, HIVIGEHEE S, SRR IVIG ZH THIERES, f74E
T IR AT, Tk — 25 R PR R P9y DTG 55 77 V240 IR VR AR M 3R

Table 2. Comparison of core laboratory indicators among patients with fever and thrombocytopenia syndrome with different
clinical outcomes (X £5s)
2. FEIBKRE B A BN RR D GREIEREZR DL EHRAREER (X £53)

ZE W (n = 159) FRELH (n =63) t1E P
MFHH
F 400 (x 109/L) 2.61£225 3.54 £2.49 —2.678 0.008?
FR LA A T 25 (x 20°/L) 1.63 +1.82 2.76 £2.23 -3.812 <0.0012
WA T £ (x10%/L) 1.26 +0.53 0.84 +0.43 5.643 <0.0012
IR (x10%L) 62.94 + 31.81 45.86 + 21.66 4.286 <0.0012
i
BN EEEUIL) 92.54 + 97.62 147.83 + 261.98 —2.289 0.0232
BB HE(UIL) 179.53 +191.88 417.17 +576.30 ~4.512 <0.001°
FLER I AU (U/L) 571.65 + 346.66 1228.89 + 1442.17 ~5.876 <0.001°
ML ThER
At 110 156 S5 S 1) () 12.27 £1.10 13.67 +2.83 -4.876 <0.0012
AL 4y S I VS ST [R] (S) 50.28 +11.88 66.77 + 27.59 -5.765 <0.0012
D-— Rk (mg/L) 244219 6.55 +6.11 —6.543 <0.001°
RIERT
F41%-6 (pg/mL) 0.07 £0.07 0.21£0.22 —6.4322 <0.001°
C KR FI(mg/L) 10.54 +23.93 11.88 +21.44 —0.376 0.7072

e “a” BARLAX +s FoR, AL BRI PTOSIAE A t K5

“D” BHETEATE, KA K%, IL-6: AN E-6.

3.3. {iEI4 IS LR R

VCECHT, IVIG 53k IVIG AEERS . Mk, B4, WA MBHZ . MRERTE. i
Bt R REEREY . BREE . ALRRMERE. FURR. IEALER T B A, D- Rk, AN ER-6 %%
MV B RZEERP <0.05), FENE 1. %2, £ PSM J5, $L3k15 57 s, ILE G K2
WS, BAARELAEE T A . RN LI E IR S R, (AR TR PR T
BT ERmA, W& 3.
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Table 3. Comparison of patients in the non-1VIG and IVIG groups before and after propensity score matching [n (%)]
%= 3. MBI ILECHIRIE IVIG 4AF0 IVIG A28 & ELEE[(%)]

NG i N =
IVIGH IVIGH s FEIVIGH IVIGH .
(n=135) (n=g7) W& PE T o7 (o5 ZHE PE
. - 68.18+ 6283+  _ 6635+ 6607+  _
RS, Xts) 889 lpg3 [=3399 0001 035 1143 t=0.144  0886°
A 11(81) 12(13.8) 4(7.0) 12(21.1)
[iINES J= 72(55.0) 65(747) x2=7.909 0.005%* 29 (50.9) 39(68.4) ,2=2952 0.086°
R J.  78(57.8) 31(35.6) x2=9.515 0.002* 26 (45.6) 27 (47.4) ,2=0.000 1.000?
H  57(42.2) 56 (64.4) 31 (54.4) 30 (52.6)
WERMEH KM 61(45.2) 58(66.7) x2=8972 0.0038 35(61.4) 35(61.4) x2=0.000 1.000?
il 74 (54.8) 29 (33.3) 22 (38.6) 22 (38.6)
TR 24 J&  27(20.0) 30(34.5) 42=10.838 0.004* 16(28.1) 14(24.6) ,?=0.184 0.9122
12% 30(222) 26(29.9) 15 (26.3) 16 (28.1)
23 78(57.8) 31(35.6) 26 (45.6) 27 (47.4)
SRA BHE 114 (96.6) 73 (88.0) — 0.024c 47 (94.0) 44 (83.0) — 0.124¢
FHPE  4(34) 10 (12.0) 3(6.0) 9(17.0)
LI F AR
(X£s)
WA 1.07 £ 129+ . 111+ 130+ .
(x10°/L) 0.50 057 t=—2773  0.006° 0.52 0ps t="1685 0.095°
W T 1A A 241 i 0.01+ 002+ , 0.01+ 002+ ,
(<1070 0.01 oo t="2237 0.027° 0.02 0op [="1425 01570
RN 4916+ 7195+ . _ 4905+ 68.04+ .
(x10L) 3,97 3369 [=548L <0001 Ul 3573 [——3.332  0.001°
AR 287.12+ 18316+  _ , 26052+ 22148+  _ \
(UIL) 34000 38354 02057 0041 oonag  4e37e  LTO545 0587
IR P 247+ 202+ _ ,  230%  204% _ .
() 0.95 1os =323 0.001 0.90 119 (=1316 0101
3403+ 3703+ . _ , 3431+ 3572+ .
& H(g/L) 5 .49 64p 1=78549 <0.001 477 £ [=-1500 0.136
] 2868+ 2617+  _ , 2842+ 2608+ .
R F(g/L) = 80 cgg  1=3258  0.001 5 78 cgl  1=218  0.031
] 1.24 + 147+ , 126+ 144+ .
HEAMBREA 0.35 03g [=—4400 <0.001 0.32 041 t=-2603 0011
2 I L 8.03 + 6.35 + _ 7.54 + 6.83 + _ .
(mmol/L) 5.03 263 173224 0001 4, 093 (713l 0261
A 88421+ 55464+  _ , 79878+ 61261  _ .
LA ARG (UIL) 103152 44011 73299 0001 ee097  sopez (71627 0107
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?L@a’sﬁigyﬁ/md\ oBE IOTSE t=ap18 <0001 CovE TESEt=p420 o018
WHB%;(ESJ;M? POTE MOE 123506 <0001 iot PDO%E 10623 0535
D-— %k (mg/L) 4f§61 szf f t=3178  0.002¢ 35231' fooi t=0362  0.719%
LN/ R 1f2 . 13;; t=-2.458  0.015¢ 16‘}?; 1(')%931 t=-2.925  0.004%
D- B AR/ Obir 00Tt =208 o000z %I0F O000F t=0362 o718
%{ﬁ{,\%ﬂf b I8 =i <o o0F TEE =136 0102
oI e WELa o 3 S o ome
NI O i o M W ke o

e “a” HRONTHE R, A LLEBCRA 2R ‘b7 R ETTME, RAMECIEEAR tI8L;  “c” BIREIR
# <5, KM Fisher iPIMEZE:  “d” Bl 7 =A%, KA tR%(Cochran & Cox IE L t £r). P<0.05, ERE Y

-9

3.4. ¥JEZHEE Cox EEHIXBEIER

FEVCFCHT J5 BAZ rh 23 ke 22 IR 36 Cox ELfl USSR, L3 4.

FKHZ K& Cox B RLZE L R MARGFER 0. L IVIG; AL 1. +MER]. FEb; HR 2. +00
W mE . BERME . ORI CRP; B 3. +i& gy, Wak. Puwmzid). ULECHT, HR MY 0 1) 0.265
(95%Cl: 0.134~0.522, P = 0.001)i% 5481k S 4574 3 ) 0.334 (95%Cl: 0.149~0.751, P = 0.008); ILHt)5, HR
MRS 0 (1) 0.352 (95%Cl: 0.147~0.844, P = 0.019)3 {1 £ 144 3 1] 0.374 (95%Cl: 0.129~1.082, P = 0.069).
AR HR <1, T —3 $#45 IVIG 54 R 45 R XU FEAR 2 AH G %5 o TULAC)S 76 R IERE AL B35
PESRLSS, WRE S FEA R D KR RIR A K.

Table 4. Cox regression analysis

F 4. Cox [ElY3A53 4

ERUN VLHEC
A
HR (95%Cl) P HR (95%CI) P
TR0 0.265 (0.134~0.522) 0.0001 0.352 (0.147~0.844) 0.0193
A 1 0.291 (0.146~0.581) 0.0005 0.344 (0.139~0.849) 0.0207
fE 2 0.370 (0.167~0.821) 0.0144 0.417 (0.145~1.200) 0.1048
AR 3 0.334 (0.149~0.751) 0.008 0.374 (0.129~1.082) 0.0695

VE: B0 A B ERER A B 1 AT O AOSERY B INVE AN EES, B 2 FERER 1 Al BRI
Mg BERR . A C IR B 3 fERIR 2 fSEAL RISy, BoRMEM . s .
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4. ¥1ig

AR 53 B rb o [ BA B, SR A P D43 UL 5 22 (KT 2% Cox [BVH 4007, KRB IVIG J897 5 SFTS
BFEA RIS J R P 2 A IS, (BULHC S 58 AR IEAR R rh G i 22 6 38 PRI

SFTS B B W M1 3 SO0 N K% 2 28 B DhREPE . e JERIEE . SOETRbn Tt bk TR 40 sk
b Je I Y N TG A R [6] [19]-[26]. ASHFFCH AR AR ThRE BEI L 98 A8 Fa b 5 SR 3%
HEEAE—5. IVIG Rl Mt R EH, CHT 2 MR IL[11] [12] [14]. HHAE SFTS 157 28004
17418, [16] (eBioMedicine)7E S A NFEH R KB IVIG B EXFETG; [17] (Viruses)Z H OV 78 78 A W 52
FIEAF R . A, [27] (Virology Journal) /e & fE WAL H R B IVIG 580 XU B FRAHSG; [18]RTHETERT 7
PR A T BES IVIG A ICU (RIS IR I/ NROKT & 2 B ThRE. S50 22 Rl ie S9NbRUE. TR
T EAE . JRITIHL & G AN R .

A IVIG ZH THRERE G, FEERmE. A7iEed PSM REEGIRS, VTR
RGP, HR 7 m—8, 4iREF —zfkehtk.

AR FAAFTE R PR B S st [ BE T E, B TR A XE DA SE A HERR . DL IS R 2H /AR AT A S5
72 5:(68.04 vs. 49.05, P = 0.001), IVIG HELSw AN, mlaem T e HRILREREAEAIR,
il skne FREs BERIGIRSS BT BETEAS . wTRESZ V- 7 g . Rk, AHFFE s FoNGit 24 0Bk,
MAEF R KR .

H BT SFTS S Z 8¢ S YESURTERTT, R IRREAINE L GE AR A LA ZE 517, IVIG
FERIE . RORE SN 35 (B T e B G RN . ARRTE 2 F O RTIEYERE Ut — P IRAIE

= BB
AW RL N2 NRERISHEE R SHtHE(HE LS . 2024LL (5F) 018). KA 7T A BB Hr, Hakis

T A&

HEE&mE
CRRHE T EAIE , 2024AH050673, i 75 H XN T YL i AL 500 9% SR BE B 78, 2025/01-2027/01.
SE ik

[11 B AEM IR A AE29T J7 2(2023 4ERR) [J]. H Bl Gea i 4= &, 2024, 23(7): 918-920.
[2] 2505, RIAE MNP 25 G AE & A1 R I S 2 4t B AR AL AR AR 72 [D]: [ 224718 3] b EFR}EEPR,
2023.
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