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Efficacy analysis of serum endotoxin test in diagnosis and evaluation of brucellosis

MIAO Shuxian, XU Yuqiao, SONG Weijuan"

Department of Laboratory Medicine, the First Affiliated Hospital of Nanjing Medical University, Branch of National
Clinical Research Center for Laboratory Medicine , Nanjing 210029, China

[Abstract] Objective: To analyze the epidemiological characteristics of brucellosis patients, and to explore the diagnostic value of
lipopolysaccharide (LPS)testing for brucellosis and the therapeutic effect of LPS combined with blood culture on brucellosis. Methods:
A total of 61 clinical patients with brucellosis was collected and divided into the current brucellosis group (n=39) and the brucellosis
treatment effective group (n=22) , the current brucellosis group consisted of 32 cases in the initial diagnosis group and 7 cases in the
treatment ineffective group, twenty healthy subjects were used as the normal control group. The clinical characteristics of the patients
were retrospectively analyzed, and LPS content was examined quantitatively. The results of blood culture, rose Bengal plate
agglutination test (RBT) and LPS level were analyzed. The positive rates of the three detection methods were compared, and the
diagnostic sensitivity, specificity, accuracy, negative/positive predictive values, and the diagnostic efficacy of combined diagnosis were
evaluated. Results: Among 39 present patients, and the positive rate of LPS test was 100% higher than those of blood culture (82.05%)
and RBT test(97.44%). In 22 patients with effective treatment, the blood culture results were all negative. The false positive rates of
LPS and RBT tests were 45.45% and 90.91% respectively. The LPS level in the treatment effective group were significantly lower than
those in the initial diagnosis group and the treatment ineffective group, and there was no statistically significant difference compared to
the normal control group. The area under curve (AUC) values of blood culture combined with RBT, blood culture combined with LPS,
RBT combined with LPS, and the combination of all three were 0.914, 0.957, 0.779, and 0.959, respectively. Since the AUC value for
the combination of all three did not show a significant increase compared to the combination of blood culture with LPS, we choose the

combination of blood culture with LPS as the indicator for evaluating the efficacy of brucellosis treatment. Conclusion: LPS detection
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has a high value in the diagnosis of present brucellosis and the evaluation of therapeutic effect of brucellosis. It can be used for the

diagnosis of brucellosis in key population, improve the diagnosis rate and predict the outcome of the disease.
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Table 1 Epidemiological characteristics of brucellosis patients [n(%) ]
Characteristic Total (n=61) Current group(n=39)  Effective treatment group(n=22) X P
Sex 0.555 0.456
Male 45(73.77) 30(76.92) 15(68.18)
Female 16(26.23) 9(23.08) 7(31.82)
Age 7.260 0.202
< 30 years 5(8.20) 2(5.13) 3(13.64)
31-40 years 6(9.84) 2(5.13) 4(18.18)
41-50 years 16(26.23) 9(23.08) 7(31.82)
51-60 years 22(36.07) 17(43.59) 5(22.73)
61-70 years 7(11.48) 6(15.38) 1(4.55
=71 years 5(8.20) 3(7.700 2(9.09
Place of Residence 0.034 0.853
Country 52(85.25) 33(84.62) 19(86.36)
Town 9(14.75) 6(15.38) 3(13.64)
Season 5.943 0.114
Spring 19(31.15 15(38.46) 4(18.18)
Summer 25(40.98) 17(43.59) 8(36.36)
Autumn 8(13.11) 3(7.69) 5(22.73)
Winter 9(14.75) 4(10.60) 5(22.73)
Contact animals 1.176 0.555
Sheep 46(75.41) 29(74.36) 17(77.27)
Cattle 2(3.28) 2(5.13) 0O
Unspecified 13(21.31) 8(20.51) 5(22.73)
Career 4.007 0.135
Farmer 40065.57) 29(74.36) 11(50.00)
Veterinary 3(4.92) 1(2.56) 2(9.09)
Unspecified 18(29.51) 9(23.08) 9(40.91)
Ways of contact with animals 4.970 0.083
Breed 37(60.66) 27(69.23) 10(45.45)
Slaughter/Deliver 13(21.31) 8(20.51) 5(22.73)
Unspecified 11(18.03) 4(10.26) 7(31.82)
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RS FE L. PWHEE QMR ZERT
Gt s 10T A BCH R R K e RS I Cala-
nine aminotransferase, ALT) K [ ] 42 IR & 2 1% F2 I
(aspartate aminotransferase, AST) . Ifll /T Cerythrocyte
sedimentation rate, ESR) « C < . £ [ (C-reactive pro-
tein, CRP) . f# 45 2 Jii (procalcitonin, PCT) 7K~ i &

FEAIR (P < 0.05) . LPS S5 45 5 39 {1 B 25 FH 4 A6
H 284 100.00% , 22 516 97 A 25 4k 10 51 BH A,
FHVERS H 28 45.45%, ¥6 97 A 20 LPS 5256 FH PRk
R EC T BUELL (P < 0.05) . 1135 3% 39 | I SE
2 AR A H 32 49 BH M, BH VA HH 26 82.05%, 22 191l
ST RS S R, Z R A58 X (P <0.05)
RBT 56 39 151 I AE 41 26 35 A6 th 38 45 BH PE , FH 14 A6
H 20N 97.44% , 22 13697 A R4 At 20 191 BH 1%, BH
PEFN90.91%, 72 57 LG i3 L (K 2), RBT R
SR K 1.
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Table 2 Clinical symptoms and laboratory indicators

Indicator Current group(n=39) Effective treatment group(n=22) P
Clinical symptoms[n(%) ]
Fever 28(71.80) 3(13.63) <0.001
Lumbago 13(33.33) 5(22.73) 0.560
Weak 18(46.15) 7(31.80) 0.296
Joint pains 10(25.64) 4(18.18) 1.000
Shiver 5(12.82) 0 0.149
Headache 3(7.69) 0 0.547
Cough 3(7.69) 0 0.547
Diarrhea 2(5.13) 0 0.531
Laboratory examination
WBCLX10”/L, M(Pas, Py5) ] 4.93(3.79,6.46) 4.79(3.74,6.39) 0.925
ALTLU/L, M(Pss, Prs) ] 40.50(23.96,56.40) 19.50(13.25,28.45) <0.001
ASTLU/L, M(Pss, P35) ] 35.80(24.35,60.40) 25.10(20.12,29.70) <0.001
ESR[mm, M(Pss, P5s) ] 36(21,60) 19(6,21) 0.002
CRP[mg/L, M(Pas, P5) ] 17.85(7.44,30.05) 2.37(1.23,5.52) <0.001
PCT[mg/L, M(Pss, Pss) ] 0.56(0.23,0.11) 0.02€0.02,0.31) 0.030
LPS >10 pg/mLLn(%) ] 39(100.00) 10(45.45) <0.001
Positive blood culture[n.(%) ] 32(82.05) 0 <0.001
Positive RBT test[n(%) ] 38(97.44) 200(90.91) 0.293

Negative Positive

1 RBTiREZRE
Figure 1 RBT test result

23 o3&k RBT A= LPS 4] 69 4 W 24 Ak b &

X6 T BHUE AT 9 FAT I Y8 9T A8 2 W A RE , 1
B 97 R S RE R0 BE PR B0 A A 100% , #E B B R
88.52% , 417 T LPS A1 RBT 6 I, 15 Ho A ) R 5 2

T LPS ATRBT #6300, B P FMME AR T LPS A, 15
T RBT Al s RBT il R B0 AR T LS Aarill, ey - 1fiL
REF% 7 5 P O TR0 IF M T L DA S v A
I s LPS A6 ) R 45075 A 9 4 T A 100% , 45
S P BHAPE TUIAE L AE R BEAR T 3% 3%, & T RBT
(%3
2.4 Ao LPS K-F 3 A % 649 35 7 A 77 ZOFH
Fr B FRASEAT LPS 52 EA il , X HEZH LPS i f 45
FAAHCH 5.0005.00,9.91Dpg/mL. 39 B BUAEAT &
HEFE 2B EisH B, THET CR R, Hied
LPS 52 8 25 F i A7 50N 38.46(25.84, 116.20) pg/ml,
1897 oA AH LPS € & 45 R Ar # T 37.96 (28.32,
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Table 3 The diagnostic efficacy of blood culture, RBT, and LPS detection for current brucellosis and brucellosis treatment

effective group

Method Sensitivity(%)  Specificity(%)  Positive predictive value(%)  Negative predictive value(%)  Accuracy(%)
Blood culture 82.05 100.00 100.00 75.86 88.52
RBT 97.44 9.09 65.52 66.67 65.57
LPS 100.00 54.55 79.59 100.00 83.61

116.20)pg/mL, ¥ 835 = T X A, ZR AR ITFE
X (P<0.05), HLHANET ICAEH P 2 7] LPS & B4
REFTGFE L BITAMHLPS g R
#45.0005.00,48.85)pg/mL, B 1L LHANET T TCRAH &
YR ERC ZRAGIHE P <0.05, B 2.
2.5  de3EdR  RBT F= LPS 42 M) ££ 70 5% 77 R0 F 69
WAB S 7

&2 1) 1f 5% 7% - RBT LPS £ 32 Wi 413 93 (1) ROC. #h
2k, DL K% 77 45 F RBT Al LPS &5 5l 57 46 36 A2
i, 0 FRAE 2 i 3 77 IR AR O, 1 35% 577 BH
A AH 1; RBT 25 FBA 1 A& 0, RBT 45 5 BH % T8 15

300 Hkok Hkk

[\]

(=

S
|

LPS(pg/mL)
o 3
Lk 1
ﬂ_; 1

‘P <0.05,""P <0.001.
2 Mm% LPS 7K x4 7 s HY 12 B F077 R0T 0
Figure 2 LPS levels in the diagnosis and efficacy evalua-

tion of brucellosis

LPS < 10 pg/mL i & 0, LPS=10 pg/mL IR A# 1, 3 LA
Logit (P TE AP A K& =Tl & R i 1T £
A E ROC M 7 i, 45 R B 3. 15 771K & RBT.
% 77 B4 & LPS.RBT BX & LPS Al =T IK & (1) AUC
43978 0.914.0.957.0.779 F10.959, I 15 7= BEA LPS
A =T A 3 B A B s 2 Wi 8, T = T 1)
AUC {E AH B i 1% R 6 A LPS 38 /R 8 3%, Wik $ 1f
B FREE LPSHE AT B0 fa bR . =T &2
Wi A . HR4E Youden $5 505 KIE Ml S8,
L35 FR KA LPS [ R 85U N 82.1%, 5 57 & 100.0%
(£,

100
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Sensitivity (%)

40

O T T T T
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— Blood culture+RBT+LPS
— Blood culture+RBT

— Blood culture+LPS

— RBT+LPS

3 Mi%3F . RBTF1LPS BX &M NME S
Figure 3 Value analysis of blood culture, RBT and LPS
combined detection

F4  M¥EF RBTF0LPS B S 3 0% T 50T MNE

Table 4 Evaluation value of blood culture, RBT and LPS combined detection in brucellosis

Method AUC P Sensitivity (%) Specificity (%) 95%Cl
Blood culture+RBT 0.914 <0.001 82.1 100.0 0.841-0.987
Blood culture+LPS 0.957 <0.001 82.1 100.0 0.913-1.000
RBT+LPS 0.779 <0.001 100.0 54.5 0.642-0.915
Blood culture+RBT+LPS 0.959 <0.001 82.1 100.0 0.918-1.000




FA4 B 11
2024411 H

UG, VERNTT, RONGE. 157 P 85 280 A0 - B R 12 TR T RO B R RE AT L) .
M ER RS2 AR CH AR R 2ERRD , 2024, 44(11) : 1534-1540

*1539-

34 i’

D] & ootk DA B i el ey v o e, H AR [l A
I AT HL SO Y 52 BT B SR AL T I XA TR, B
WRINAEG, GFEERY., A REREFERE
T L X, 45 B BoR A g B2 LIk H
AT, NFFERFEN, FRETE40 B DL Erh B R
F(60.46%) , /i VU ZEI)H KA, FEHER =K
Z, BB 72.13%, SEEAERIE— .
ERMERNF BRI B TN B EE
M NE, BB EIRESS, B R &, 2L S
WEREERTLENEERRE., #EWNESEE
B PR G705 s A T B 5 V&, 5 1 HE )
Bl A 47 ) ot S e N R AR . R LA —
S A 5 AT B SR TR 1 A% 1 = B AR A B
2By ) ot A YR R T T R A ) 3 A
77 OB Al A% 8 T, A58 80% R 19 B A i &
Pefph sk, Forb 2 15 75.41%, Befi 5 sUCAFRAE N 3=,
DR SE R B

iR A 9T A 25 » ALTAST.ESR. CRP. PCT %%
SO0 EAG A A R IEH o (IR AR IR K #
U U, FEYR L Z 77 R SRR B R AR R B
K, BEEIUEATL R EEZR . AREARERZHR
EEARRE S, SR8 = 2 W) B (2 i fniG
YR OCE B, H Al A SLI % Al I A A R
TEEIZW Aol g R i B iz . (H A
FE IR AR B M T v 2 W R RE K DA K
S AN e TR AR . A SN 61 il AT
I AT FE R B, 39 I BIUAE AE 3 I % R At 32 451 FH
P, 35 IR0 BH I TR] 9190.3(69.1, 103.2)h, A 7 513
SRR ARG HH BH M A5 B P 11 IR AT B S Al e AR K
NG, BE IR AR R, FH 24 5 8040 1 1 ) PR AR B A
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WA FT HO BUE R IT 12 J8 IS WA s B3 kAT
T LPSsERARM, 45 R BA — 2 KR BR T, A e
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B NREA S, FEHE 0 LPS K R 8] 55, shAS WG TT
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55 R 54.55%, TT 454 L85 7%  RBT 554 B A1
2 W .
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ML 55 FE 35 B (RS REHERR A & IS B VE PRI IR B
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Wiz W AR T RE e LA iZ LA, B s A 12
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