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Abstract

Objective: To analyze the factors influencing the positive rate of blood culture in fever clinic and
construct a positive prediction model of blood culture, so as to provide more supporting data for
standardizing blood culture and quickly identifying the high-risk population of bloodstream infec-
tion. Methods: The clinical data and blood culture results of 371 patients with fever in the fever
clinic of Shaanxi Provincial People’s Hospital from January to December 2020 were collected. The
results of blood culture and the influencing factors related to the positive rate of blood culture
were analyzed retrospectively, and the prediction model was established. Results: All 371 patients
underwent blood culture, of which 73 were positive (19.7%). Forty-five patients with positive blood
culture were diagnosed as bloodstream infection. Univariate analysis showed that gender, age, heart
rate, mean arterial pressure, immunosuppressive agents, number of blood culture sets, two Kinds of
antibiotic use, and invasive operation were not associated with positive blood culture (P > 0.05). The
underlying diseases, the use of single broad spectrum antibiotics and body temperature were re-
lated to the positive blood culture (P < 0.05). Multivariate analysis showed that the above three fac-
tors were also related to the positive blood culture (P < 0.05). The AUC of the area under the curve
was 0.703, the standard error was 0.033, and the 95% confidence interval was 0.639~0.767. Ac-
cording to the calculation formula of Jordan index, the cut-off value of P value was determined to be
0.28 based on the maximum standard of sensitivity + specificity — 1, and the sensitivity and specific-
ity of the diagnosis were 54.8% and 76.8%. Conclusion: The underlying diseases, the use of single
broad spectrum antibiotics and body temperature are the relevant influencing factors for the posi-
tive rate of blood culture. Using the above factors to construct a model can provide an important
basis for clinical prediction of blood culture results, improving the willingness to actively imple-
ment blood culture, and quickly identifying the high-risk population of bloodstream infection.
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2.1. — AR

EE 2020 4 1 H~2020 4 12 HEBRPEA NREFR R TI2AT M7= 1 371 BEE A I 5, H
RS IR B 73 9] B3 R 4L, RS 9% B 1K) 298 4 H AN R ZE . g N bRt X akis T R T2
PRBEA ML 1) B R AR MG 7, MG 7% 0 R AT & I IR A b AR EFE A TR R [12]s IRPR TR
o HEBRARAE: IRPR TR A AR A e 83 SIRIRSEG AW, HERR G FR R . 371 s
B 225 B, 146 B R 14~99 B, FHIER62 £ 21)%; FEEIA S50 RIFI (P = 0.094).
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Wt 371 19 f 3 A i % 77 45 SR R T RER S R 2%, DA HH BRI 55 R PR A 78 26 i, R BiTUSCSE i k47
PRFEMZHRE Logistic IV, SaRH BRI 2 70 1T (1 77518 — T Hh 5 185 7% BH 14 56 1) s el DR 3%
Z IR Z R W AT R8T R T s AL T AT R, BB i g N A 2 (N
FrifE: P < 0.05; HIFRFRAE: P> 0.10), 5H/aHiE 5 H I 74 SO DAL T R 25 . AR 97 12k H
ST PR 2R P i [ )5 2R SR A TR B, A 375 20N £ 00 Logistic [BIETFE MEITE /> R4 FIZ6 A

Guit 2 A BER ) SPSS25.0 A, T BERMIR M IEZS 43 A7 R 8 LR e ZE 320K, THECTTRER FI 144
B FoR, WWEEMTRA AR 15, THEEEMT R, P<0.05 WZEREASITFE L.
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3.1. MiEFLER

371 G St o 5%, SEA 73 BIFHPE R, BHYERON 19.7%, Hrb R MR 4 1 D9 i W L AR T e o
FLAAH SR B o0 A WA 1

Table 1. Distribution of pathogenic bacteria in blood culture of 73 patients

F 173 HBREMZAREES S

o J5 B ¥ (n) FI L (%)
N7k ST 29 34.12
Jiti ¢ e 2 A TR 20 23.53
4 B O BRI 5 5.88
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2 B L 4 471
HBTYD T IR 2 2.35
B JEGERR T 2 2.35
R B IR A 2 2.35
{5 ALEEBR A 2 2.35
753} 1 1.18
(Cqu Ay 1 1.18
ME KK 1 1.18
1ifi & A B 1 1.18
3 AT R A 1 1 1.18
JIs 98 3R 1 1 1.18
iy ETBAT & 1 1.18
LN 1 1.18
FH VA B AT B 1 1.18
TN /N R TR 1 1.18
5 H 3545 IR 1 1.18
WE AR BT 1 1.18
VA AT i 2 A 1 1.18
BRI 1 1.18

B R TE 1 1.18
R AT B 1 1.18
T EEBR A 1 1.18
1 IR B R TR 1 1.18
% 3] 2 R T 1 1.18
A1t 85 100.00

3.2. BERSHH

PR AR A VRS . SRR . SRR . RS, PR > 2 F, B
WA R RAMEERE, R EAEE. . OF. PHSKE. ELEERE SN RN logit # ik
B AfFELM AR, AR ML EILLEME. BEESI IR . B— SR &
5 SRR (P < 0.05), W4 2.

Table 2. Univariate analysis of positive blood culture [Number of cases (%) the average of x plus or minus standard deviation]

%% 2. MIBFPAMHBERI(BI(%) X £s]

PORZSisp 13577 P 2R I35 55 A P20 itz P1H
5 2.811 0.094
5 38(52.1) 187 (62.8)
gy 35 (47.9) 111 (37.2)
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FERII 13.597 <0.001
A 61 (83.6) 180 (60.6)
7 12 (16.4) 117 (39.4)
G A7) 0.048 0.827
<) 4(5.5) 21 (7.0)
N 69 (94.5) 277 (93.0)
I35 FREH 1.023 0312
1 & 2(2.7) 20 (6.7)
2E 71 (97.3) 278 (93.3)
PUAERMA =2 M 0.279 0.598
" 22.7) 15 (5.0)
7 71 (97.3) 283 (95.0)
B AR 10.154 0.001
H 10 (13.7) 97 (32.6)
y 63 (86.3) 201 (67.4)
RN 0.937 0.333
H 19 (26) 62 (20.8)
" 54 (74) 236 (79.2)
i/ C 384+0.9 38.0+0.9 3.446 0.001
% 63.8+17.7 612+21.6 1.104 0.272
Ve IM¢ 106 £ 20 102 +21 1.385 0.167
P34 3 ik e /mmHg 88 +£20 92+17 -1.563 0.119
3.3. ARG

ZE Logistic [IJAHr LAMKE IR R AR, LR PR Goit 22 SCRSERE I . )
IR R =AREZOVARE, KWL R Logistic B ATBER AT, 2 KK HTHE]
BT R VORMA TR A A/ R B, R < 38°CIRMESA 0, i > 38CRMEA 1, ZJEIIANEZHE
Logistic [\ £ R EIRAERP . MR B W PUAE TR MBEE TR VEA Gt 22 8 LM BIER P <
0.05), =AMRFEIWEAREIENIEE, AfERER, R >38°C. AP, REH R
PUER, MEFRAVER AT RETESE N, FAAILE 3.

Table 3. Results of multiple logistic regression analysis of positive blood bacterial culture in patients with fever

< 3. AABEMRMEEFRBAM % EF Logistic B HzER

U R
AR
R

=

B

B
0.998
0.884
1.136

—3.580

SE
0.370
0.299
0.344
0.480

Wald
7.267
8.768
10.930
55.672

P
0.007
0.003
0.001
0.000

OR
2.713
2421
3.114
0.028

95% CI
1.313~5.604
1.348~4.346
1.588~6.108

FE: B: flEAREG: SE: (el REUFRHER: Wald 7 FUREER I E: OR: LLELL, B ENE R A R E AR
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Figure 1. Area under ROC curve of joint prediction model

1. BRATUM4ER ROC FhZk T~ EFH

3.5. AR EM AN

351 2RFEEMR

Logistic Al logitP = ~3.58 + 0.998 x HL—J {4142 +0.884 x Kl + 1.136 x FEALZIE,
IR B AR A AT BRI IE N R A P = exp(—3.58 + 0.998 x B iR + 0.884 x IR +
1.136 x FEAEIR)/1 + exp(—3.58 +0.998 x H— " EHAZ R +0.884 x MK + 1.136 x FEAIZEHR).

¥ ER AR () B AN fE e D A [FAS 4 m i AT RE S, TR P ofE, WK 4. il
—HLR R IR > 38°C, HUS T ARME S —) AR R A BN, IR A T P = exp(-3.58
+0.998 + 0.884 + 1.136)/1 + exp(—3.58 + 0.998 + 0.884 + 1.136) = 0.3632, I H: 5557 FAME IR N
36.32%.
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Table 4. The P-value table of different independent variables is combined with each other

4. FTRIBT=EHEEAHA PEER

1 2 3 4 5 6 7 8
iR 5 1 1 1 0 1 0 0 0
AR 1 1 0 1 0 1 0 0
FERPIRAR 53 1 0 1 1 0 0 1 0
P 0.3632 0.1548 0.1737 0.1907 0.0632 0.0703 0.0799 0.0271

W RIRE < 38°CHEAN 0, >38CHEMN 1 BLIZRTMEHR— IEARB SN0, S RMEHRE— A RS
SN 1 TEIEERIRS N 0, B REMPIRSE AN 1,

3.5.2. FI%EZWM
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WNFTRAL I BT, WL 2. GnEIFTR, RS WS PUE R R0 88 4, iR > 38°CTFH4
N80 Jrs IR ZIN 100 73, = R ZI0N 268 4y, HO N I 55 77 B M AR 36.32%.

0 10 20 30 40 50 60 70 8 90 100

Points ! TN i PE— e |
BT R ;
; >38°C
(Z3l — J
<38TC
H
HERHZIR , j
7
Total Points B Bea e S—

0 20 40 60 80 100 120 140160 180200 220 240260 280

Risk probablity . 4 T : -
0.03 0.05 0.1 0.15 0.2 0.25 0.3 0.35

Figure 2. Line diagram of prediction model
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KIME, FIARMR G IR Efa B, A it mms R Em S, dhmitmih®, &
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logistic [A VA2 2 4 & ik 2 ) (1) A OB bR S580 AF DG I IR B e R AR, TR 2R, R EUMRE PR« TR PRI . if
B WANE TR B BMBEE . 85 SRR A0 5 A B8 R BIS i 2 S I R 4 4 ST A 5 [R]
7, @SBRI 6], H/NE SRR IMBUA 2R . BEREOR R AL SR, IRk
Rl BERECN ICU B3 kA g 5455 A1 QLT /B 42 (central line associated bloodstream infection,
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