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HE . BHE R AWM B i BAE S AR £ e xd sk R A & KR BB 45 A4 (SIRS ) #16 JRTR
MME, ik ©@BESAT 202251 A—20235F12 A BR AR ER 25 2 5 4995 5 Aoah 202 3 % 5
WCIB 0 B PRI IS B 60] 4 SIR S5 Wi AR 2 A S 4, 2P R S5 2. 3E SIRS 28 ) 5 ZoP R S5 J& 4k &
PESIRSZE(SIRS 41 ) 5 R B — AP ATIE RIS ARMEM], 83T 16S rRINA JL B0 5> YAk My 40 B 38 1A A% % A4
5 ¥ B, KA Pearson AR N E BAEL 6 RIEAFA £ &, KA 2XF THEEE(ROC) W& L5
A AEASIRS (9 FMNE, ZER  MABF WA MR T8 et ol poatiobi, 239 RRitEE
(P >0.05), SIRS#A4RE 3 JE SIRS 203 & F 42 JE SIRS 28 B . &) 28 )i+ L4 E SIRS 4L % .C R & G K
P45 4E SIRS 285 (P <0.05), 340 % # Chaol #» Shannon 3§ # )45, 2 F 3 R4+ F E (P >0.05), B4
BEMHEE BAREE . FMATHE EMEAEMATFERE, ZFHRATFEL(P>0.05),
SIRS 41 F R B A5t F FAKTHESIRS AL (P <0.05) , %A A - &K A & A RATH B Aaxt FEH 35 T3
SIRS 20 (P <0.05), Pearson A8 A MM LR LA, KB S E @A RKACREEO S L E XA B
3 ¥ 2R AR (r =—0.574.-0.539.—0.554 F2—0.572, 3 P <0.05) ; 4k i & & @it H A CRE &
O5RAEH-ERNE BAAFEZEAE(r=0.751.0.743.0.657 2 0.770, 35 P <0.05) , 55 # K AT ¥ /& A8 2+
F 53 2 EAEE (r =0.782.0.762.0.707 #2 0.799, 3 P <0.05) . ROC 1 & 5 7 25 R R 9 , B &4 7 44 T
AL &, W& T @M A 0.946 (95% CI:0.871, 1.000) , #L B 1 96.7% (95% CI:0.902,0.100) , 4F 5+ P A
93.3%(95% CI:0.844,0.100) . 51t il A AR A0 T AL FUE A )& SIRS W Z R Fdntak, 42l Be+
JEFACTAR A SIRS KR 49 -F-H) A TREAS 5,
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The clinical predictive value of differences in gut microbiota
diversity for secondary systemic inflammatory response
syndrome in patients with acute traumatic brain injury®
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Abstract: Objective To explore the clinical predictive value of differences in gut microbiota diversity for
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secondary systemic inflammatory response syndrome (SIRS) in patients with acute traumatic brain injury. Methods
A retrospective analysis was conducted on 60 patients with acute traumatic brain injury treated in the Emergency
Intensive Care Unit (ICU) and Neurosurgical ICU of Guyuan People's Hospital from January 2022 to December
2023. Patients were divided into the simple acute traumatic brain injury group (non-SIRS group) and the post-
traumatic SIRS group (SIRS group) based on the diagnostic criteria of SIRS. The general data of patients were
collected and clinical indicators were detected. The gut microbiota diversity and the genus-level relative abundance
were compared between the two groups using 16S rRNA gene sequencing. Pearson correlation analysis was
performed to assess the relationships between gut microbiota and clinical indicators, and the diagnostic value of the
gut microbiota for SIRS was evaluated using the receiver operating characteristic (ROC) curve. Results There was
no statistically significant difference between the two groups of patients in terms of sex composition, age, red blood
cell count, and platelet count (P > 0.05). Compared to the non-SIRS group, the SIRS group had higher body
temperature, faster heart rates, higher white blood cell count, and elevated C-reactive protein levels (P < 0.05). There
was no statistically significant difference in Chaol and Shannon indices between the two groups (P > 0.05). The
comparison of the relative abundances of Bacteroides, Ruminococcus, Akkermansia, and Enterococcus between the
two groups showed no statistically significant differences as determined by the t-test (P >0.05). The relative
abundance of Prevotella was lower in the SIRS group compared with that in the non-SIRS group (P <0.05), and the
relative abundances of Escherichia-Shigella and Corynebacterium were higher in the SIRS group than in the non-
SIRS group (P < 0.05). Pearson correlation analysis indicated that body temperature, heart rate, white blood cell
count, and C-reactive protein levels were negatively correlated with the relative abundance of Prevotella ( = -0.574,
-0.539, -0.554 and -0.572, all P < 0.05), and positively correlated with the relative abundances of Escherichia-
Shigella (» = 0.751, 0.743, 0.657 and 0.770, all P < 0.05) and Corynebacterium (» = 0.782, 0.762, 0.707 and 0.799,
all P <0.05). The ROC curve analysis revealed that the combined detection yielded the highest predictive efficacy,
with an AUC of 0.946 (95% CI: 0.871, 1.000), a sensitivity of 96.7% (95% CI: 0.902, 0.100), and a specificity of
93.3% (95% CI: 0.844, 0.100). Conclusions Changes in the composition of the gut microbiota are closely related to
the development of SIRS following traumatic brain injury, and changes in the abundance of specific bacterial genera
can serve as early biomarkers for the development of SIRS.

Keywords: acute traumatic brain injury; gut microbiota diversity; systemic inflammatory response

syndrome; 16s rRNA gene sequencing; predictive value
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PAFRUE: D55 24 h WAPBE; Q4FERE 18 ~ 70 % 5
%3k fisi CT 5k MRIIE S Ay i i 52 475 , T HoAth 52 52 ™
A IT05 ; @JC g sl A b 22 R g . FHE
W s o = QO PR R s 45 1l 2 0 5 B2 1) 1 R i N o
15 Q) FH 2l ke i 24 5 1S s @A Be AT 7 d BDSE T 5
HiBE. SIRS 2 WidriEY : ORIE> 38 Cli< 36 C;
@2 #> 90 YK /min ; @IFIE > 20 Y /min 5% 30 ik 1l 48
Bk 43 T < 4.25 kPa; @ 4TI TR 12 x 10°4~/1L 8
<4 x 10° /LB H B> 10% A, kb rp
FA 2IAF A WS Wl SIRS . AHIFIY 48 B B =
SEAR TR B 2L UE (No: 20220516) , BF 5 XF 42 24 4%
BRIERE .
12 Fik

W R PRI AR AR A A AR A I R
Bho TESIRS AT, REBFARGH 1 KRERS
5 I B A1 JE K ML 3 miL, B0 i BB E W, R T
K A7 98 W2 RS 3K 60 A T B 2 1 C S L B K F L R
4 F 3 I 20 L4 A ASGEE AT 1 40 ML 0 48 A % il /N AR
T
1.3 BBEBEHEI
131 EfEiFARSE  FESIRS Z4LAT, RERH
ABEJE 1 KRR A G 388, A TR 48, It
A S TR AR Bl BT -80 CUKFRR Rk
fEo WEbrAit 2 A B LRGN A = HEA I Y
1.32 16STRNA & F o 5 $2 HU 38 T4 #F DNA,
XF 16SrRNA J X #F 17 5 4 B 5 S 7 47 38 I 4 n
barcode B %5 F4 EE M 15 SCHE , F A luminaMiSeq i#17
o 3 Y A5 R AR HOE
133 Ay eFad O FEdE Pz 4
QIIME2 F {4 Xof 5 38 #2 I 7 7 £ 1 D s 5030 16 47 o
SR AR YR I S 5 ) RE AR b B A N B
M 38 13 Index 1 Barcode {3 B %) 18 13F i w8 #7076 11
JE 46 7 B AT SCRE FRE A 4] 43, 25 B% Barcode J37 571,
PAF AT F 5 82 B A 80791 . X 24 30T )

D fastq 1% UA-Gif, MR SL o B AEMESS . QTSR
FH DADA2 S5 0 A7 R0 9 kAT — R 4 B A B, 41 465
FEIE7/IN SR/ SN L E AV S S &
DLBA R 7 20 118 56 B PR AN ] Sk . 7EIGBEAIE B R A
WU > 97% 1 7 51 5 4 #3473 26 BT (OTU) L, 4
AR AT, @Y R TE R R
QIIME2 PN & 11 classify—sklearn 24 %5 , 45 4 Silva 41 i
FE RO 22, X A2 B OTU AT W R oK -t 4 5
33, @ZAEVE T R H QUMER RT3 HH S R
Alpha Z £ 5 50, Chaol 48 %A 5 41K iz Wit i 3 7
Yo fp 2w R BUEBOR EIR E W AP R S s
Shannon 5 £CU) 7 5 7% N W0 Fh o3 Al 1O S SRR $L
EAR RN RIS ZHETERS 58
1.4 ZitERE

HHiE 73 BT R H SPSS 26.0 G 8 1F . 1 i B kL
AR + bl 22 (x £ 5) R, LU ¢ B 90 s 1HEOSE
B B L B (%) Ko, B xR 56 5 21 2
i E TAERRE (receiver operating characteristic, ROC)
Mizk . P<0.05 025 A5 5E L.

2 R

21 WMABREIRKERILER

PR 2L 8 P O G A T 4 R 4 i A
IR, & X kB, Z R g E (P>
0.05) . PZ R H IR 0% Al 8. C RO R
FIEE, x5, ZRYASRITFE L (P<
0.05) , SIRS ZH 1A R ¢ JF SIRS 2H /& .0 45k SIRS 4
B 20 R AR SIRS 41 2 L € F b 2 A /K 4l
SIRS#lm. &1,
2.2 TWZAHEE Chaol #1Shannon 154 Lb %

i 20 5 % Chaol 1 Shannon F8 4% L3¢, 28 ¢ 16 5,

ST HFE L (P>0.05), WE2,

23 WMAREBHERBMENFEEILER
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®1 BABEFRARZAMLE (n=30)

21571 B 14/ AR/, x £ 5) PIR/(C, x £ 5) /(W /min, X + 5)
SIRS 41 1713 50.27 + 11.42 40.07 £0.24 98.15+2.13

4k SIRS 2 16/14 50.63 + 10.78 37.52+0.33 83.16 +2.07

x>/ il 0.067 0.126 34.229 27.643

PAi 0.795 0.901 0.000 0.000
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2051 AU (x 1070, x+s) /MR < 1070, x+s)  ZD4IMEY/( x 107/, x £5)  CRVEFA/(mg/mL, x + s)
SIRS 41 1425133 190.21 +20.13 4.62 045 3527 +2.00
Ak SIRS 41 7.67+231 182.16 + 18.83 473 £ 051 11.37 3.8
X2/ 8 13.521 1.6 0.886 19.827
Pl 0.000 0.113 0.378 0.000
%2 WHEE Chaol #1Shannon 5t i BIHERE BN FE LR, &%, 25 51T
(n=30,%+s) T (P>0.05) . PILLBH TR R SR 5w -
213 Chaol $5%% Shannon $5%¢ B E AT R R AR F A, & ke, 22
SIRS 4 25241 +10.75 321+032 SAE G L (P <0.05) , SIRS 2 3% 55 1K # & +
JSIRS 41 250.52 = 10.26 3.00 041 XA BEAR TR SIRS 41, 3R 7 o - A 2 T B IR A 1A
i 0.687 1.264 JE AR BE S TR SIRS 4. WL 3.
P1H 0.489 0.211
®3 WABREMHEREBEEERE (n=30, %, x=s)
215 IR = EHIREE EHREE BReE-ENEE e EE ZENHER AR BRI R
SIRS 41 19.68 + 1.35 192£043  7.03:0.62 8.19+ 1.94 587+074 472023 10.55 + 3.39
A SIRS 41 2001+ 1.11 258058  7.24+0.69 4941192 582£062 465026 5.57£2.09
i 1.034 5.007 1240 6.487 0.284 1.104 6.845
P 0.305 0.000 0.220 0.000 0.778 0.274 0.000
2.4 IeKEREBERBNEXES T TN R 96.7% (95% CI:0.902, 0.100) , H5 5 7 K

Pearson AH P70 1 45 S 2 B AR 0K  H 4l
L85 e C R R 15 R TR A A X S Y 2 R
A (r ==0.574 . —0.539 . —0.554 Fl1 -0.572, ¥] P =
0.000) 5 P4k L0 3% | A M T 5 R C R B 5 R
A PR — o TR A X R B R A G (1 =0.751.,0.743
0.657 F10.770, ] P =0.000 ) , K B tRAT B4 g AH X 3= 1
5 IF A 56 (r =0.782 . 0.762 . 0.707 1 0.799, 14 P =
0.000) .

2.5 FEREBEREXEERNH % BELER ROC thik

ROC 643 Hr 45 1 7, 36512 W 17 100 &4 R
e, 4R F RN 0.946 (95% CI:0.871,1.000) , fi{
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% TR ER % TR ER TR ER
W IR 2395 0.500 86.7 0.745  0.988 633 0.461  0.806 0.796 0.683  0.908
B - BAIR 5690  0.633 93.3 0.844  0.100 70.0 0.536  0.864 0.881 0.790 0972
HERAT 7.690  0.700 833 0.700  0.967 86.7 0745 0.988 0.880 0.784 0976
B 0467 0.900 96.7 0902 0.100 933 0.844  0.100 0.946 0.871  1.000
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MIPLRAE I AE . X LE PR 2 AT gE 3L [ 4E H , fifi SIRS &
H B R AR Z RS LR EE . B8R Chaol 48
#F Shannon $5 8K WL 22 5, {H SIRS 2 5 4E SIRS 4

FEE T IR T B 35 A TR - B TR R R AT T s 4
FrEwE BAA7E 225 . $x R4 SIRS [ 1y s 8
R RAR Z R Z 5 (H L ISR S A B &
AT REUA ., EEIREE A, HACHHE )
X AR LA 9 B 28 OCH 2L, U LI 77 AR ) J i
REWImR (Gn /2 INBR . T MRAF) , AN UAE e & ok
5, 3 HAT 5 S5 4 L P RE 0 ) 28 0 PR Gk
et b AR B B SE DO RERY . TR R M B 2R T
SACH = W Az LD A Bt A 7 AL R 55, AR
T RAER R LL A AL, AT 5 SIRS W & 4 L &
JE ot FRAHOCHK o A R - A R T — S A
B T, HHG 22 P BE S UR B I 1 NV TEAR i R B AT
3G A0, B VA B BE 7 A IR 4 B S0
SR HEARAT B S o R AN A — o S R LT
BCR R JEAA, L 2 ] BB 5 SIRS HR 3 W 18 BR BT K
A M REZE GLA G, HE— 2D HE Bl S 0E S i T
Ko IR I I, AN TR R G A 1 AR
1) DA FF 235 /) kA R AT, 3R B0 R v B P G 453 47 F8 3
EA M AERYZ, SRR R 2.
Ji7 1 TR R O B R S TF |, B B S 5 B o2 A R A2 L R
By B UEE 7 e B 7Nl O BN 2 1 U [E1 1578 N
R )2 78 WA AR AT A5 i TE e SR AR B L R
3 HA A RE RN Ty T o8 R TR e B, AT ]
Pk Z Gt , M 5| K ZR ek A0 I v, B AT 18 A9 1 15
P P R IE B e B4, I ) SIRS &9 1Y) 0
PRELA 2 —1 3K Fh R AR 2 B AR AR b T B2
04 B R AE SN N SIRS & A= iy &4 R & . ROC
£ 25 B W, AN W) 0 J A6 T O 2 Jek g i) mT e A
AN [ B BEAL T B e B B, IR G 2T S T X
S AME L WD TR A S0 A SR R
1 18 B BEVE IR TT B AR LS IE IR K.
T G 5 8 5% T 90 0T A0S TBI AR & 10 S P2 D RE 12 1k
PR AP T i A T IS R AR AL S i, )
AL LA 9 g 18 TR T AT ORE D80S TBI Y 52 e, I3 B
SIRS™!,

g LTk AR R T TBLIEH I i Wi 2
FEPE 22 5 5 SIRS K A4E Z B B V) OC &, il 3
IR A IR A T - 0 T AR IR AT TR 8 (% AH X
JE AR A X SIRS H A 5 35 (0 T A {8 . 3 2 % IR
AR T % i figq #6349 I SIRS & s IL T B B A, Ay
It A 52 B8 vh K1) T g 18 B AR5 E 2E 4T SIRS 1Y L 18

- 78



%5 20 1]

RN, A AU M R I R 2 R A R A By SRE SN2 A R I IR PRITEI AN (i

DU JRURS: 43 22 A~ AR R o7 SR i LT 3R At 1T R
WA o AR A IF 58 T i — 2D R R i 18 TR T T
BCAE BT FUIE 9T PG 5 0 5 SIRS H R v ZEAE A
DLHH Ml TBI A& T o

=

=

Z X o

[1] ROGAN A, PATEL V, BIRDLING ], et al. Acute traumatic brain
injury and the use of head computed tomography scans in the
emergency department[J]. Trauma, 2022, 24(4): 327-336.

[2] JACOME T, TATUM D. Systemic inflammatory response
syndrome (SIRS) score independently predicts poor outcome in
isolated traumatic brain injury[J]. Neurocrit Care, 2018, 28(1):
110-116.

SRUK L, RV, I, A B R S IR S iR
PR R AT BE R )], B4R #, 2023, 40(3): 309-316.
WA, RE, Vo, 55 WS, a8 & e b A EIEH 518
PR ZE PR e 2 A & R 5 ik e [1]. L ) R, 2023,
26(20): 2548-2554.

XUy ali, SRAE, 200, 55 . A S S g 5 il TR R A
rp 2k T TRE SE R R (D). B b R 2 R AR A A, 2023, 39(7):
693-700.

BUHAE, B, 2R QU 0 S A I R REOC R DT R].
WEE YIS Aek, 2023, 43(3): 108-112.

Tl SOOI, XAk, 55 . DhRE RIS R B OHRE 51
R B ARIGELT]. B2 IRIISE, 2023, 40(12):
1916-1918.

ZHU C S, GRANDHI R, PATTERSON T T, et al. A review of

traumatic brain injury and the gut microbiome: insights into novel

[3]

(4]

[5]

[6]

[7]

[8]

mechanisms of secondary brain injury and promising targets for
neuroprotection[J]. Brain Sci, 2018, 8(6): 113.

BTARYE . SIRS. sepsis. I sepsis Al MODS 2 WiRIE[I]. I
IRIEH43,2000,14(1):1-2.

[10] CLEMENTE J C, MANASSON J, SCHER J U. The role of the

[9]

gut microbiome in systemic inflammatory disease[J]. BMIJ,
2018, 360: j5145.

FRARTE, X, BRI, 55 . 25w a AT S SR aE
e R P A A R TR R I I RIOR AR 0], T R P R A S A
FAea, 2023, 30(1): 42-45.

JERG, R g A B i A e B L Y FRAGR: IR
IgA-SRANARLI]. A LRI R 2435, 2024, 39(3): 232-235.
XIHG, #TH, THEI, 45 - g b R A e A B 5
HER[T). IS 7 T feEsi ik, 2023, 39(12): 1146-1150.

[11]

[12]

[13]

79

[14] JEB, FHZ . Wi eI e 2o R 388 T Ve
BOFSE R[], T B ER AR, 2024, 34(5): 44-50.
[15] MARTINEZ J E, VARGAS A, PEREZ-SANCHEZ T, et al.

Human microbiota network: unveiling potential crosstalk
between the different microbiota ecosystems and their role in
health and disease[J]. Nutrients, 2021, 13(9): 2905.
TARASKINA A, IGNATYEVA O, LISOVAYA D, et al. Effects
of traumatic brain injury on the gut microbiota composition and
serum amino acid profile in rats[J]. Cells, 2022, 11(9): 1409.
CELORRIO M, ABELLANAS M A, RHODES J, et al. Gut

microbial dysbiosis after traumatic brain injury modulates the

[16]

[17]

immune response and impairs neurogenesis[J]. Acta Neuropathol
Commun, 2021, 9(1): 40.

SRERHE, DR, A, 5F . RN AN AR SR P e
BRI RIS LT, FAETH e 2RaE, 2024, 44(1): 62-64.

NN, AT/INAE, BERILT, 45 . N[ R BE fiU i 18 3 Mo 18 TR R
SHTIT). R ERZE SRS, 2022, 34(4): 445-450.

PEREZ C, RUIZ J. Role of Prevotella species in human health
and diseases[J]. Clin Microbiol Rev, 2021, 34(3): ¢00158-20.
ZERRK, WUZ AL, LIRS L RORA A RE NS 1o R Y 1 1
A PRI R RE S B TR A6 R A SERE S A i 1 i D i
PRE[T]. hAEfE E R 2ok 2%, 2023, 35(2): 170-176.

Ay . eb e R U 3 R 1 TR R R B ST 4T (D). R
RHBERIRE, 2019.

ZEoK, RESCIR, JRCE . 3B A B A = e AR RS
TG I P G A4 e B3y v B 4 FE [0, W PR ARG 2% 3
2023, 39(8): 1805-1810.

F K, PRORIE, JH S . M PN G 37 X e o 2R A 4 £
BB LY RE M USSR AT T[], T E AR BE A, 2018,
21(5): 531-534.

RICE M W, PANDYA J D, SHEAR D A. Gut microbiota as a
the

[18]

[19]

[20]

[21]

[22]

[23]

[24]

(25]

therapeutic ~ target to  ameliorate biochemical,
neuroanatomical, and behavioral effects of traumatic brain
injuries[J]. Front Neurol, 2019, 10: 875.

€% )

A5 g TR, U, AR, A St S A
TETE 22 R 22 570 4k P4 B SONE S W45 AT I RIS A
{E[I]. ThEBCEE =A%, 2024, 34(20): 74-79.

Cite this article as: DONG Y P, HE B, QI S X, et al. The clinical
predictive value of differences in gut microbiota diversity for
secondary systemic inflammatory response syndrome in patients
with acute traumatic brain injury[J]. China Journal of Modern
Medicine, 2024, 34(20): 74-79.



