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Abstract

Objective: This study investigates the impact of massive transfusion (MT) on inflammatory mark-
ers, serum electrolytes, coagulation, and immune function in trauma patients. Methods: A total of
136 trauma patients admitted to the emergency department of our hospital were enrolled and di-
vided into the MT group (41 cases) and the general transfusion group (control group, 95 cases). The
changes in various indicators before and after transfusion were compared between the two groups,
including inflammatory markers: interleukin-6 (IL-6), interleukin-8 (IL-8), granulocyte colony-
stimulating factor (G-CSF), monocyte chemoattractant protein-1 (MCP-1), neutrophil-to-lympho-
cyte ratio (NLR), and platelet-to-lymphocyte ratio (PLR); electrolytes: K+, Na*, Cl-, Caz+, and TCOz;
coagulation parameters: PT, APTT, TT, FIB, and PLT; and immune parameters: CD3+ T, CD4* T, and
CD4+/CD8*. Results: After transfusion, the MT group showed significantly higher levels of IL-6, IL-8,
and MCP-1 compared to the control group (P < 0.001), while NLR, PLR, and G-CSF showed no signif-
icant changes (P > 0.05). In terms of electrolytes, the MT group exhibited significantly lower con-
centrations of K+, Ca2+, and TCO: (P < 0.001), while Na* levels increased in both groups, with a more
pronounced increase in the MT group (P < 0.05). Cl- levels showed no statistically significant differ-
ence (P > 0.05). Regarding coagulation function, the MT group had reduced PLT and FIB levels, and
prolonged PT, APTT, and TT times (P < 0.001). In terms of immune function, the MT group showed
significant reductions in CD3* T, CD4+ T, and CD4+/CD8* ratios (P < 0.05). Conclusion: MT may exac-
erbate inflammatory responses, electrolyte imbalances, coagulation dysfunction, and immune sup-
pression in trauma patients, necessitating enhanced monitoring and intervention.
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1. 5|15

MRt 5 AR ZA(WHO) R, ARG s Bk E a7 AET . i IR R, 2R EF
SN E BRI, HIREERAETRE R AL A S BRI T Ay R NBE A o LU RR SR T,
BERCEH LIS E, MEFEMESET 0 REST R[], EREFEH. S, M ER5E
Yo, B W AR N R R, 1ERE AR, HARBEERAL, RE&HERR S
KE[2], T K%l (massive transfusion, MT)7ERUE 6 5 B3 I OCEEME A, IR IR O & B M YE A 1 B
AR —— K24 Il 77 % (massive transfusion protocol, MTP), LAfEALHI I RS [3]. H MT ] 5] K —FK
A B EARA, KERAEAAMA, PRS0 SR N L7 i R . B DI Re KL S Thnefs
IS, MREIIRER TR, M5 K 2 28 B Db G 4% & 1iE(Multiple Organ Dysfunction Syndrome, MODS)
[4]o AHTE S R X L MT 55— ek oo @147 2 0 2 J7 RS2, J9ilis R 1 SR B AR A0 R AR 3
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2.1. #IzIIHR

EELFR B 2020 £E 1 H 1 H~2024 4E 12 H 31 H 136 6l 75 8525 A T 1A B il R 9k E 47 2>
BT FRHE VI LR S IG R SE B T B4 E 1, K 24 h WERITEZL402>20 U HIN MT 41[5] (41 ), B4k 25
B, 2k 16 B, “FIIFEES 453 £12.7 %5 Hp o5 IR0t RRAL, ik 5740, Lotk 38 49, ~FIFEES 44.8
+11.9 Z(P>0.05); MALEF ) APACHE 11 ¥F4 73 4 19.1 £ 4.2 F117.8 £3.9, ZRITLFIHFE (P >
0.05). PIZHBFIEAGRITLEE %R, Ak,
2.2. PANSHEBRIRE

PINFRE: (1) R, FFEAIHEEERE6]: 2) KIS IR ARG 5 F i i iE BoE
[7]; 3) AMAZENBLHSIE] < 5 hs (4) 588 18~70 %5 (5) ABEnl 2 AW AR sz s (6) AfEE
TCERR . HERRbRUE: (1) BEA XS R . 15 S RIATIT IS5, ) SaEHILatmE; (3)
BHEFMERGA KNG s (4) RS FLIAE L (5) ABEaT 3 AN H WAL ; (6) FRIRFE AR .
2.3. ik

X B BT B ST S R S . WA IREE . 4EFR A REIAE AR AR E S, R TIN
MO r o H AT A B A AT . AR . IR CT AL d, R T 12 Wit B s v e S5 AH
RAGHE . AT OEIE, — B MRS, — BRSO BN TR, DA S BIIR A B VR v
Wi, MT AT 20U UL ELLguM, FE4LUERMIZ . PLT MAVIERIE 1, X 4R YE 2 g v
TR o 40 LI R R AR AR PR AR AR, 25 D)% R AR A A IE SR o LR B o 43 i T LT 24h A
IS 24 h KA B FHFIKILK, ELISA VE&M IL-6. IL-8. G-CSF. MCP-1 (35 FHAF &) A
I K. Na*s CI' Ca?"fll TCO, (M52 AUS800 Jii/KZk); #EIM 4> HT (UM PT. APTT. TT. FIB (% #%
F R CS5100); AR5 ATkl PLT P 4 it A bk T8 240 B2 3 CAL8000): ¥t N4 i Akl CD3*
T. CD4" T #1 CD8" T (Jii HJL/K RaiseCyte 2L6C).

24. G FERZE

iG] SPSS 22.0 BAE s . T EERB(x £5)Fn, HIEFILALA B M EEA + FIECH t 16
U HHECRRI ISR R R, A X2RIG . P<0.05 NERES T HE .

3. &R
3.1. RhEFEHR

MT ZH# i 5 IL-6+ 1L-8 J2 MCP-1 7K°F& 2 ETHP <0.001), NLR. PLR il G-CSF /K¢ & #4214k,
(P>0.05), W% 1.

3.2. BB BRI

MT HAEHIG Ky Ca2 fl TCO, /K R AR EP <0.001), Na™ EFEA G245 (P <0.05),
ClUKPAGAIR A B (P > 0.05), W% 2.

3.3. AMINREIRFR

MT HAEH L) PLT A1 FIB B#{%, PT. APTT 1 TT JF B N E(P <0.001), W% 3.
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Table 1. Inflammatory markers and cell ratios in the two groups

1. ARSI R AAEELE

2 I lETp=Y IL-6 (pg/ml)  IL-8 (pg/ml)  G-CSF (pg/ml) MCP-1 (pg/ml) NLR PLR
A ML AT 253+5.6 30.5+6.7 15.8+3.2 1205+25.6  3.5+0.8 150.5+30.2
MT 4
S 5 45.6+£8.9 55.6+10.2 16.0+3.3 200.5+356 3.7+09 155.0+31.0
1L A 248+52 29.8+6.3 155+3.1 1185+248  34+0.7 155.6+32.4
Xt HE2H
Lnfiig=) 30.5+6.7 35.6+7.8 162+34 150.5+302 3.6+0.8 158.0+325
t 12.34 13.45 <2.00 14.67 <2.00 <2.00
P <0.001 <0.001 >0.05 <0.001 >0.05 >0.05
Table 2. Changes in serum electrolytes
2. MERMRTL
2H 5 AfE A& K" (mmol/L)  Na*(mmol/L) CI” (mmol/L) Ca* (mmol/L) TCO2 (mmol/L)
Ay I BT 43+04 140.0 £ 4.0 100.0 + 5.0 225+0.25 25.0+2.0
MT 4
i i 4.0+0.3 145.0 + 5.0 100.3 +4.0 1.91+0.22 21.0£2.0
L TIING) 42+0.3 139.5+ 4.0 99.5+5.0 2.27+0.24 245+2.0
X 2
I 41+04 142.0 £ 5.0 101.0 4.0 2.02 +£0.29 22.5+2.0
t 5.12 3.00 0.80 5.12 6.34
P <0.001 <0.05 >0.05 <0.001 <0.001
Table 3. Changes in coagulation function indicators
5 3. BNThEEIEFRET 1L
2H 5 T PLT (x10%L) PT (s) APTT (s) TT (s) FIB (g/L)
1L AT 150.5 +30.2 125+1.5 35.6+52 16.5+2.0 3.5+£05
MT 41
i j 120.5 +25.6 15.6 £2.0 45.6+6.5 20.5+2.5 28+04
g G 155.6 +32.4 123+1.2 348+4.8 163+1.8 3.6+0.4
X HE 2
Tl = 140.5 + 28.6 13.5+1.8 385+5.6 18.0+2.2 32+04
t 12.34 13.45 14.56 15.67 16.78
P <0.001 <0.001 <0.001 <0.001 <0.001

3.4. REIBRF

MT H7EHiMLJS CD3* T. CD4" T fil CD4"/CD8 /K F- i3 N F&(P < 0.05), WL 4.

4. it

A2 T 53 2 2 R 60 7 S P S B 1

b 5L
H 2L

T ARIEEOREIHT . BURSR 5 E P a2 77 )

71, ARGV SRS R[8]. RS EAIRGA T, IR I IR AR S G HL L, T R
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R4k R M5 B I AORE ARG, I8 “ T FRBTESE T [9]. 24 BB A A 1] Y 2K I Be>30% [ B 28 &), 1%
i MT DLAERFHLAA A BEAE A E[10]e MT E Mo IRGE —brifk, A A E Z A X AR B & 10 BT sk
BEFAR, ZiA5 R, ik A S mERERE, Hles it RE MT bRk
A 24 h WHIHEZLA>20 U, 5i>1~1.5 53 S S, 501 h W4T s #>50% 3 5 A E, sk
HrESEE > 1.5mlkgh [5] (FREPK 1U 2 XN 200 mL 4= 1 80545 a4 ) . WHO F13E [ il 7 P 25 (AABB)
X MT % SCA 24 h WHIE>10 U 2440, =51 h W%E 3 U B4 U Z40GEE 1 U N 400 mL 4=
MELHA KT [11]. MTP B3GR ELAIM, SARd% 111 EeBlfid Lo gnp . 2 f PLT mT 2
FHOMG B AT, FRcE B M I RERAG[12] [13]. AU JEAR RE LIl A4 i Ak 25, ZsBRFen]ia
99%LA I, AIE/DEIIA RN, S O B T bk B R A 23 A R SOREAR B K [ 14]

Table 4. Changes in the levels of CD3* T, CD4* T and CD4*/CD8*
52 4.CD3" T, CD4" T 1 CD4*/CDS* 7K F 1L

ZH ) P [ CD3* T (%) CD4* T (%) CD4'/CD8*
Hy L T 70.5+6.7 40.5+5.6 1.73
MT 41
i )E 62.5+5.6 31.6+4.5 1.05
5 I H 69.8+6.3 40.1+52 1.66
Xt 2
g 68.5+5.8 36.5+4.8 1.46
t 2.15 3.42 3.91
P 0.036 0.001 0.002

AHEFEH MT i) IL-6. IL-8 & MCP-1 7KF B & 156 FZH(P < 0.001), $&7x MT A] Be il &
BRI IIE N[ 15]0 TL-6 {EN—Fh{E R AR 7, BEUsIboR B B, 1608 8 5 %% K JOE R MR
PESCBEAER s TL-8 TR itk v PR 4 A e 453 195 S0 AT 3E A8 s MCP-1 % B AZ AN o (S e 4 ) iE A A 16
A5 H G-CSF HUAEM A 2 R A RE, (AHAPIRIMEF &S . NLR Al PLR BH 5 T3RECH.
FRAMERE, OB AR D, TR B IA F[17]. ARLEARKIL NLR 5 PLR &
MT 1953 508k, ATREZ Dy NLR 1 PLR F i i RO, 385 7E 0005 /5 It LT kads, el
1E 2L FHRAE KNG R S 5k Am16].

PG s NN, KA R AT 12> 5 SO A0 UAE , (EFRATTOF 7045 S & MT 4 K/KF B 35 B . MTP
JEBN G, FERE ML S R AT KSR 05, W 5l MR AiRE, el KRB AR T IR Y
NN S, B, AR e - A SR, AR R R K A N B
%, SE KRR G, HZE R IR MAE[18] [19]. MLHIFE & KBTI MR, Hat
N RGN (TCA FEFR A B NaHCOs, SFEZIIANE HCOS Hhn, fRfd HYAME, NYERF4if i
bk, KEHENZLAHML: BN bR AN MOV R R M E AR SO S HEE 1Y, b R AR OR R K AR I A A
H, B SEUAN KR/ [20]. B IR AL G5 B SR 20 W in, B2 - I S5k & - B RS (RAAS)
TR, SR [ S, 3G SR ECRANHESR DD RE 2170 Ca?' /K N B SRR AU 2 VARG, B3
e H R AR O fE SR AR B L BRI T R i 240, RGBS MR RRAR SR, 5075 Ca?
TR AT B, FE Ca? IR FE R I[22]. TCO, /KT BRARE # PR R R T 8 1 & A, R IR
By, A D FHREEAS 2[23].
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Y M PR AS 2 MT & DR RE, Fos B AR FRMLA 40 R [24]-[26]: L0045 R 58 vl s Y B 4 . s
ARG PLT, S “FOT-=IAE” (BEMMRRG . BRI, O01% )5 B MeRES v] BE MR RER: ik,
S BRI A P L (DIC) S TR, FALHS Bt M s« 2R ey BEIIN P AE . RE R AR
WT FBUMBAGERE, PRARBEMBRAREE, S RMRBRRAS: W DhRERISEUE AL RS, R, 7
A% 2 2 48 B T REREAG s BEMEREA 2 2 B REE AR e, REH4FA . MT Afiifjs PLT. FIB FK,
PT. APTT. TT K, FW MT SECRIMIEETEH o PLT AL PR 735 B8 1036 ] 5 fo A7 P 1) 2 g
%, ARMCRAER 2~ 2R VhFIFE R, 8 i Th §E 52 38 38 7™ B (R A0 [27] . Sk AL S5 T 388 e afi XURSs
5 SIS PLT A ifn PR 7 DA SSCGE Bt I Th 6

Q45 5 4 3 o] (A RIALS SRR e Shaeml, H =% 2SN, MEA0 /5 CD4 T 413
REZ EHIH], CD4"/CD8' LA & T, XML R I/EAMLEI £ 22 Th1/Thl17 40 AFE - ARk
A s, HLA R G A0 i (0 BS (5 5 2 R [28] . SRS M RE A, B G 1A A5 (A 1 40 Y
PUR S MIRAEDENE S TN N, FIPUR 28 A2, #Emdl CD4™ T 40iyEtE, H55 B 41
PUALE R T, BT U I G 35 -5 AR VR G2 IR BB AR AR [29] [30]0  FEAKR LS, MT Hf )5 %
FEARPR 2 K, H5atR(31]. W & [32]5 % TG00 5 i fAH ¢ S 2 1 45 18 AH ) .

AWFFCUESE MT X RIEFR S M5 MR B A Sy DhRe i W& sm. (EaIhROA b f i v
F MT B, 75 78 20 AR 70 KU, Bt s 0 0355 PR R AR ML DD RE (R A6, 150 98 RE AR B AN S e Ty
REAHI IR R, e BARZGYTI07 U IAESCHE bR, S XA T 77 S L%, i fetl i s
R ABEFAEADORIE T Frboly, BOZHUISR Z 129, W58 RIS B AN R] ifn 289 4 A0 i 5 x4 SR 1)
S, MT SBUIERE SR EL A 0E 5 DL R e S M VE AU, e — e /R . it — IR
By SRS, ARE TR, 2R OiEoe, RN MT JFRREA &5t eI B EaIT
PR ) KA A SR

&5k
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