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Abstract
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Background and Aims: The liquefaction degree of abscesses is a crucial factor affecting the early
treatment, invasive drainage, and prognosis of patients with pyogenic liver abscesses (PLA). Effectively
diagnosing PLA early and providing timely assessment and treatment are focal challenges in clinical
practice. Currently, the diagnostic and treatment strategies both at home and abroad rely on enhanced CT
scans, MRI examinations, and surgical conditions to determine the nature of abscesses, and there is a lack
of rapid means to determine abscess characteristics. This study was conducted to construct a predictive
model for the liquefaction maturity of PLA using routine admission examination indexes and the
Bayesian statistical method to provide a scientific basis for the early diagnosis and treatment of PLA.
Methods: Data of 116 PLA patients admitted to the Fifth Affiliated Hospital of Xinjiang Medical
University between January 2018 and December 2022 were collected. Patients were classified into
a complete liquefied group (59 cases) and an incomplete liquefied group (57 cases) based on the abscess
maturity confirmed by enhanced CT and surgical conditions. Comparison was made between the
two groups regarding routine admission examination indexes and clinical characteristics. The original
data was subjected to binary classification, and after screening, variables with significant diagnostic
values were identified. The Bayesian statistical method was employed to establish a predictive model for
the liquefaction degree of PLA. The model was validated using 23 PLA patients admitted to the Fifth
Affiliated Hospital of Xinjiang Medical University from January 2023 to November 2023, and the ROC
curve was generated to evaluate the model's predictive performance.

Results: Screening results revealed that factors such as onset time, white blood cell count, neutrophil
count, neutrophil percentage, neutrophil-to-lymphocyte ratio, platelet count, procalcitonin, alanine
aminotransferase, and plain CT values were significantly associated with the liquefaction degree of PLA
(all P<0.05). ROC curve validation demonstrated that the Bayesian statistical predictive model based on
these variables had a sensitivity of 90.0%, specificity of 84.6%, and accuracy of 87.3%.

Conclusion: The constructed Bayesian statistical predictive model for the liquefaction degree of PLA
can effectively and rapidly determine the nature of abscesses. It can be used in the early stages of the
disease when PLA is not excluded based on routine examination indicators at admission and clinical
features with good sensitivity and specificity.
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MW . KW R FHSTH, BHE37
B, w206, FHFEE (61.6+£160) 2, T
BMI (243+3.6) kg/m’; SEaWiLABESH, 5
P37, ZtE22 4, VIR (63.8+153) %,
-1 BMI (24.6+£3.6) kg/m®. A HF I8 A 4 b5 i
(D) 4E R >18 %5 (2) 75 (A MM 26 22
R AL S W bR i s (3) R M A AR BE AT A
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) G Al I Jib 5 (2) G I Il 52 ) A G RE R K 48 A
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AT R R R 2 e (2 s) RoR,
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K (P<0.05 h2ZEFA S8 L) . ikt
PLA 114 Jie fi 8 A i 20 B2 5T AR S B9 A Be 5 L AGE £
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2.1 PLA BEIGKFFE

I R R . I TT 0 (66.4%) , FEH 47 1]
(40.5%) , WaJm 63 1 (54.3%); FH=FEhr: H4l
BT i 86 M8 (74.19% ), R AR T BT
98 ] (84.5%) , /IR T4 A% 34 491 (29.3%) ,
M CHMWEH (C-reactive protein , CRP ) FF e
106 4 (91.4%) , I 35 B 5 R & T+ & 107
(922%), WEPEWENRES (alkaline phosphatase, ALP)
Thi 68 B (58.6%), &AL 79 Bl (68.1%) ,
KITEATRA I (aspartate aminotransferase ,
AST) TJ i 66 il (56.9%) , TN % MR & 5 5% % i
(alanine aminotransferase, ALT) T} 75 68 #4] (58.6%) ,
A E AT 66 6 (56.9%) 5 BEAE A IHFAR
129 Bl (25.0%) . 96 Bil (82.8%) AT Hfili P
575 (49.1%) IR, 47 4] (40.5%) HJHHE
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b QNI R % A1 o QNG o A1 S o A AN R
PR, LA IR 9 B (7.8%) . W2 M5 EL 20 M {1 (neutrophils to lymphocytes
22 MR EEBRUASTERUEANIERIFE ratio, NLR) . Ifil/MRTHEC. CRP . i ¥ B85 3R Dt
Eb % AST. ALT., “F#1 CT{H . A SIRS K i A ¥ IR
PIZH B ABEdE pn v, ARSI IR] L A B T HHERAGIFE X (¥ P<0.05) (£1),
*1 WHPLA BENBIGRIEIRILE

Table 1 Comparison of admission clinical indicators between two groups of PLA patients

YL MY B ABETR bR, B 786 (67.2%) &

miH AR (n=57) SERTALAL (n=59) Xz P
Pe5ln(%)]
5 37(64.9) 37(62.7)
0.061 0.805
@ 20(35.1) 22(37.3)
IS %+ 5) 61.6+16.0 63.8+15.3 0.956 0.731
BMI(kg/m?,x + s5) 24.3£3.6 24.6+3.6 0.396 0.693
IR ZE 2R, M(IQR) | 3(2~6) 5(3~10) 3.434 0.001
P44 10°, M(IQR)] 15.630(11.850~19.255) 10.750(9.465~13.920) 4.381 0.001
HRePER A4 107, M(IQR) | 13.915(10.083~16.520) 9.060(7.555~11.605) 4712 0.001
FRPERL I E 2 L% , M(IQR)] 0.887(0.859~0.919) 0.828(0.775~0.888) 4.198 0.001
NLR [M(IQR)] 18.867(12.025~28.886) 9.650(6.257~17.574) 3.946 0.001
/IG5 107, MCIQR) | 131(88~195.25) 202(135~290) 3.387 0.001
I35 CRP [mg/L, M(IQR)] 150.40(108.15~200) 132.70(73.775~173.25) 2233 0.026
I 375 445 2% J5i [ng/mL, M(IQR) | 7.375(2.515~33.100) 1.290(0.320~10.140) 3.065 0.002
ALP [TU/L,M(IQR)] 129.5(94.5~164.5) 134(88~207.75) 0.963 0.335
M A& (/L% £ 5) 32.475+5.932 31.625+5.897 0.760 0.449
AST[U/L,M(IQR)] 64.5(42~111.75) 35(23~84) 2616 0.009
ALT[U/L,M(IQR)] 68(34.75~133.25) 41(24~74) 2616 0.009
ML S HBZLZR [mol/L, M(IQR) ] 24.500(14.825~37.825) 20.650(13.625~32.850) 1.062 0.288
W MBS ] [s , MCIQR)] 13.900(13.100~15.225) 13.700(12.600~14.800) 1.071 0.284
LR R (g/L,x + 5) 5.278+1.540 5.578+1.494 0.176 0.861
SEA CTE[HU , M(IQR)] 30(28~33) 20(15~23) 8.362 0.001
EH(238.5 “C)[n(%)]
H 29(50.9) 23(39.0)
1.658 0.198
T 28(49.1) 36(61.0)
FENK[n(%)]
i 26(45.6) 21(35.6)
1.208 0.272
T 31(54.4) 38(64.4)
M9 (%)]
i 29(50.9) 34(57.6)
0.532 0.466
T 28(49.1) 25(42.4)
SIRS[n(%)]
e 46(80.7) 32(54.2)
9218 0.002
Jo 11(19.3) 27(45.8)
BRI (%)]
f 21(36.8) 33(55.9)
4.246 0.039
G 36(63.2) 26(44.1)
JRTE SRR (%))
&l 23(40.4) 24(40.7)
0.001 0.971
T 34(59.6) 35(59.3)
REAEFIRFAR 5[0 (%)]
H 17(29.8) 12(21.0)
1.391 0.238
7o 40(70.2) 47(79.0)
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1440, JEE8HA 901, & IFFH AL AL 441, JF
MM 24 1 ). FEARBES T, Brf R A
BIRIT, PUAEENAWE L, RESRHBEER
23 GIAT A BIG YT, Horb 15 AT I e B R B b b1 T
FlmA, 3BT VIR A, 5 64T R IT;
e WAL AR E A 34 BIAT A RIAYT . o 25 B4y
J e N MR VI E B R , S B T ERA YT, 46
T B T MU IT 51 AR + 22 RIIR T 3 SRR
BB R B a2 2 R (xy=3462, P=
0.063) . 116 {7l & 35, 4F %% A 110 ] (94.8%) ,
Kar2fl (1.7%), 144 (3.5%)

]
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fré e |
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Figurel Application of antibiotics
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o D2 A A A I R MR R 7R . A 62 6
AT SR, o 27 HIBAYE, PHER R 43.5%; 47 4
AT R R 5, b 28 I FH M, PHA 2K 59.6%
9 T 2 R B 2 5148, il 4R v B A1 R 38 441
KM 14 3 ), HAIER A 6 B (FLrh 1 6ok 4 %%
BAEIKE ), PR E A 36, ek R B
L] ; ZF AN 8B, TEREEWALA T,
A5 SR AN TE 18 5, KGR A v 2 ), 4 3K
W3 (Hoh 1 B & a A k), R
26, WSk E 1B, 2R ERRA
445 fESEA WA R, A Bl g SR A T 20 4,

http://www.zpwz.net

KA AE LB, #AERE 36, 78w H AN
LB, 2R IR A 465 250 B P AL I 2 22
SIGIE X (x*=0.310, P=0.749) .,
2.5 IfERIEFRIGIE

i 2 5 PLA B e b 8 Ak B 2 B2 B AH O M
(N Bt RS A 48 B AL R R R, AR 4l BE A
Il PR BIF 5 6 I fn e B iE AT — 0 28 )R, FH X7 IR
AW, W EMEEEZEES A, A& E
>12x 10°/L . PR 4 i i H B0 B >10 x 1071, Hidk
K20 M 4 B S 75 >0.85 . NLR>10 . Ifil /)y B 3 %k
S <120 x 10°7L . FE 85 K Ji & 75 >2 ng/mL . AST
JE 5 >40 U/L . P41 CT{H )& 5 >25 HU 5 Jif I i 1k
BE AR T () P<0.01), A5 K 1L K
B, A A A TR AR A
2.6 tE N ErFNEE

DI S ) ) 235 SR ke S 0 A R ) RSN T e
Ji 56 AE 23 ) RS /N B e T 2 36 A R 5 R A e R ) Tfe
LT RS pR B R /N R T A O S R, R
FE AR AR A B AT R S 56 HE R A RN
B T A0 OC 25 A BE 2, T T DAy 4% 12 Ak 238 AT AR
ST R S A (- Nl (T < A 1 A
i 3k DU 58 1 A A AR ISR AR, R AR K BLAR
A AT A B H LR A 48 AR AN DR R 19 4% 1
WER [P (SiijIDk) Ve, B AT A5 24 56 I R 48 b 1)
W EL (k) ] (£2), &R )E, ZREER=
411 B S 0 K, IR S8 A VR Ak 4 O I A R
0.491, B2 ALA LT BEZ N 0.509, ISR ek
Ry — Il PR 46 5 FIURE AR AE 45 B e Ji P 5T A 15 B
K AZCNE DL AT BE AT Rk U B R s BN O S
T A AH S AR A S B, BT LA AT LA bk 4
B ST, S TN AR R RS R O s IR
55 OB E R A 48 bR RN I PR R R AT A 0 T 41
RS ORI, fe 20 L A 412 W A B2 R K
AN, R RV RT A Sk e AL W
2.7 PLA W ER 4 E TR Y & 3R 1 i R Kz A LR

23 {51 5 IE 2 PLA FR 5 AR 4 A 455 78 (7% 151 0 &4
M Ioh o8 A WAk 13 49 . R o8 e Ak 10 4915 SEBRES
KAWL 126 . KoEaw ik 1145 2 ROC if
IR, A R BUREE N 90.0%, FESFEH
84.6%, Youden #§5 M 0.746, FHi % Ky 87.3%, 2
7 A TR I PR T A5 R e (K12) .
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Table 2 Bayesian statistical prediction model for liquefaction maturity of PLA
S SR ZWHEEL
WIS RIEEWAL SERTRAL RIEEWAL FERAL
K ERIZ A (d)
>3 0.386 0 0.678 0 6 8
<3 0.614 0 03220 8 5
A (10°/1)
>12 0.754 4 0.3333 9 5
<12 0.245 6 0.666 7 4 8
PRI 4 (10%/L)
>10 0.750 0 0.368 4 9 6
<10 0.250 0 0.6316 4 8
RN 43 L (%)
>85 0.803 6 0.403 5 9 6
<85 0.196 4 0.596 5 3 8
NLR
>10 0.836 4 0.4912 9 7
<10 0.163 6 0.508 8 2 7
I/ MRITHEL(10°/1)
<120 0.4259 0.193 0 6 3
>120 0.574 1 0.807 0 8 9
I35 P52 )5 (ng/mL)
>2 0.777 8 0.4211 9 6
<« 0.2222 0.578 9 3 8
AST(U/L)
>40 0.759 3 0.527 3 9 7
<40 0.240 7 0.4727 4 7
F41 CT{E(HU)
>25 0.923 1 0.035 1 10 -5
<25 0.076 9 0.964 9 -1 10
e 3 it i
o8 3.1 PLAMILASER FARRSHHIE
oy 06 PLA J2& 22 28 AU (%) 20 T 42 A 5 5 158 19 Jm)
- AL B S B A MO R R L B L AT
o JHe e A . T PLA W3R YT, Bo Ak 2 Al spoph i
T e b 5 /N BB R, AR T R e A R L i 2% 18
o 02 04 06 08 1.0 wy R, SR BT R VA YT R A A AR A Y

1R

El2 PLARWEMEEFMEE R ROC 2k
Figure 2 ROC curve of prediction model for liquefaction
maturity of PLA

FEE

PLA F 9 A 18030 B2 52 i 3 28 R b T RGBT /Y
I, I HLE A A A AT e 1] BiUR K
TSR AE PRI R BE S 5 TR Y BYRYT L e
AN BEAE L I [E) P BRI I ] A TN 2 AR
PR K IR 8] 14 98 A B2 004 52 00 5835 04 T ' 2
A, IRl e K PRI WO RE R R e, K
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H) 9 o R BURE R AL TR FRIHFEIR A, 0]
REVE R EFRAR . RE A MAE . /K B AL
LML IF AT, W R H TR LIS | T
] e fim B . I HW T RE2RAEE, Pk
RIS DR 2 A, 5 ) S B 25 T 0

PLA 16 R 58 e AL I, i 5 2 SR iV, e 5y
KR AE R Y . 7E PLA SMEIT, I P99 R4S Ak
TRk SR A, e i BE R JE S, R T T A
I, SR AR K R A, — HLE R
TR 2 2 88 O e AT, 86 WG MEAR 0w . TE S
SCHEREIR T, 22 WOh PLA JE A 73.1% 2 it
Ji O MeRE MUAE , HAMIIE RN ZEAK, IF B4
R 2 B2 e O B MR FEAE o X R BEJE T PLA
LTI PR AR A AN % M R) L I BE R, E AR X
A5 e PR R i AN A% o R0 T 3 5 0 1 L SEAR 2
BT 5 11 A B U0 AN B % 0132 W 9T 47 TR T = 2L
(4 PLATER 58 2 ALY DL T 45 I IR RE ML AE I
(A A S 52 B R = i B T o2 @
IEAE [ I 48P g ka0 R R R A% E A
T S EUR A BRI SRR, e SR
Hifir o TEARBFIE I, 88.9% I B Y Mk K 3 £ 2 oK IR
T e o R 5E 4x A HLAEA IR REAE 19 R . I
LI 97 R LA e I R O A
B IR e A AR [R] B R 25 T AR sE iR T

Zi b, RS WS PR PLA B M b 0T K
i ] 8 A LR IR IT 5 B T 0E AR TR =K
HE
3.2 1R PLARMAFERMEXIERR

PLA 1) 9 T 1 580 B 5 JH SRy 308 o e e 8 ) ot
BEMK . 5 PLA AL A A A 5k 1 46 45
[G] I fE A% 41 7R A0 3 0 R e 7 3 Ko 1 ik Ji X ]
AE S T 75 e JE i 2 b, R S8 4 A N Y R
Qe ok 4 2z (0] JA B4 ok, 5 16 315 5 0t 3 v R TI I9 E
A, NI 51 B e 5 YR b R
Je e R FR BT 3 300

B F G e PLAJE J0d 72 vh 4 3 5 25/ 1
TE T JUE 78 52 20 B A AR IR, b PR 4 i e e 8
L, HEAT 5 A A O BE AR 3R R GU T A = O kb
AL A A o A R O S A T R
E AT T, ST R S A 2 AR MR R A AR S A g
W8, AR AR IO R SRR o (E S S0 D e
P P RE 0 T REAE S R RGP, IR AE RS
DU AR AP B 7 5 TR N G S R
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Ty —wR o R AT W, R EA BT
JUE 20 245 1 I AR S B i p 2 i DT R M
Yrtie S Y Be 5w o 7R R SO0 RN, LK
K BT A& R, DT 75 3 L AR P A bk O 448
TP HUv R ey, AR 5 # R R kR A
I, SFEEEEAE . R AT 330 A 5 G 2 RE
JF 38 58 52 e BE I D) B A R /N AR B IR, DA S B
I /N AR f AR5 b e JER e R0 S %) T R Al A OE
B ML I A e g B i, N EE A B RRE D
IEAR 3 95 S TR X T R 4 2L g — 2Dk IR, X nT B
S A 1 R ) R 22—

NLR 256 1 S 3 G0 h 19 5 K P A i i 24 il
& VRS N, RERE PR B B BRI
I H.1Z 38 b5 3 B R RL32 W B i A A e 7 Y
7 [ A — I F BE A5, NLR 5 M ™ 5
JEA MY, HR R ERES, XRVZIEIRGE®E
X PLA (1) )86 e 2 B2 N 400 e w3 0 i#E A7 PP Al . FEAC
s, PRAIRY NLR 22 55 A Geit e L (Z=3.946,
P<0.05) , A LAk R A H8 br 5 M o i Ak i BE A —
FEAHOCPE, — R B I BB 08 i B I R IS U AT X
Jie Jieb P BT 55 9 1 o e AT PEAL . AEREAE R BESE
I /N B T B8 0 B O BB A e I ™ R TS AN
R  AEARBFGE, 7E PLA 5300 e Jib 7 5¢ 4= B 1y
ANKRE T S WL, X R R SR, AR
Z A /N B A R A R A S e i /N A 1)
FEAE DI RE o RS 3R B2 il ORI C 4l i AR i, 2
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