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BB, EKTHEDNAZEF Elog (4HEDNA) = 2] (OR = 3.040. 95%CI: 1.605~5.756. P=
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[ Abstract] Objective To investigate the predictive efficacy and effect of bacterial DNA level
in ascites on prognosis of bacterial peritoneal inflammation (SBP) of cirrhosis patients with ascites after
removing cell-free DNA. Methods A single-center prospective cohort design was adopted, and a total of 230
patients with ascites due to liver cirrhosis who were hospitalized in Beijing YouAn Hospital, Capital Medical

University from September 2021 to December 2022 were enrolled. Ascitic fluid samples were collected at
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admission and pretreated with Benzonase to remove free DNA. Bacterial DNA levels were then quantitatively
measured using droplet digital PCR (ddPCR). Based on the ascitic bacterial DNA load at admission, patients
were divided into high bacterial DNA load group [log (bacterial DNA) = 2, 38 cases] and low bacterial
DNA load group [log (bacterial DNA) < 2, 192 cases]. Independent risk factors for SBP within 30-days after
hospitalized were analyzed by Logistic regression analysis, while the impact of bacterial DNA load on 90-days
and 360-days of hospitalized survival were assessed by Cox regression and ROC curve analysis. Results The
incidence of SBP in high bacterial DNA load group was 44.7% (17/38), significantly higher than that of low
bacterial DNA load group (6.25%, 12/192), with significant difference (*= 42.81, P < 0.001). Multivariate
Logistic regression analysis indicated that elevated bacterial DNA load in ascites [log (bacterial DNA) = 2] (OR =
3.040, 95%CI: 1.605-5.756, P = 0.001), upper gastrointestinal bleeding (OR = 6.061, 95%CI: 2.315-15.625,
P <0.001), and chronic kidney disease (OR = 12.195, 95%CI: 4.504-32.258, P < 0.001) were all independent
risk factors for the occurrence of SBP within 30 days in patients with cirrhotic ascites. A predictive model
incorporating the MELD score, log (bacterial DNA) and neutrophil count was constructed to assess the risk
of 90-days mortality. ROC curve analysis showed that the predictive performance of the combined model (AUC =
0.823) was superior to that of the MELD score alone (AUC = 0.754), with significant difference (Z = 2.823,
P = 0.005). The 90-days and 360-days survival rates in high bacterial DNA load group (71.1% and 57.9%)
were significantly lower than those of low bacterial DNA load group (84.4% and 79.2%), with significant
differences (y* =2.99, P = 0.038; * = 6.68, P = 0.002). Conclusions Ascitic bacterial DNA levels after removal
of free DNA have significant predictive value for the occurrence of SBP in patients with cirrhotic ascites. High
bacterial DNA load in ascites is associated with lower survival rates of 90-days and 360-days after hospitalized,
suggesting that bacterial translocation may play an important role in prognostic evaluation of liver cirrhosis.
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1 JKYE DNA S E A A E 4 R IL LR IR KRR
s A (fg;rﬂ ) H’E7J<éﬁ1r'z|;13)§g;.%‘ﬁiéﬂ Hg7kém?g§%1§ﬁiéﬂ - Pl
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ALT [M (Py, Py ), IUL]  21.0 (13.0, 32.25) 20.50 (15.00, 38.75) 21 (13.0, 35.0) Z=—026 0.795
TBil [M (Py, Py) » mmol/L] 6275 (29.55, 163.33)  67.50 (22.50, 206.53)  61.35 (31.03, 162.1) Z=—031 0.757
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ALB (x%s, g/dD) 2936+ 4.42 28.11 +5.47 29.61 +4.16 1=1.920 0.056
Cr[M (Py, Py) , mmol/L] 75.0 (59.0, 110.75) 72.00 (62.00, 122.25) 75.0 (58.75, 108.5) Z=0.414 0.679
WBC [M (P, Py , x10°L]  5.15 (3.37, 7.83) 6.55 (4.08, 10.02) 5.08 (3.26, 7.63) Z=—2.167 0.030
HB [M (Py, P , g/L] 93 (73, 114) 87.50 (64.00, 111.50) 93 (75.25, 114.75) Z=1.168 0.243
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LR [ (%) ]
90 d 43 (18.7) 11 (28.9) 32 (16.7) £=3.290 0.070*
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PCT [M (P, Py) , ng/ml] 0.39 (0.14, 2.24) 0.30 (0.02, 0.52) Z=—2.265 0.024
WBC [M (Py5, Py5) , x 10°/L] 6.55 (4.08, 10.02) 5.08 (3.26, 7.63) Z=—2.167 0.030
NEUT [M (Py, Py) , x 10°/L] 4.54 (2.75, 8.51) 3.41 (2.07, 5.57) Z=—2515 0.012
LYM [M (P,, Py) , x10°L] 0.69 (0.39, 1.38) 0.81 (0.45, 1.17) Z=0.680 0.496
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A, FEAEBIm. BHERRAZSE 6.061. 95%CI: 2.315~15.625, P < 0.001) A8
BE, aalik “B7 5 “R” WMENIM0. g% MBI (OR=12.195. 95%CI: 4.504~32.258,
TRlog (4HEDNA) THE (OR =3.040. 95%CI: P < 0.001) #5940 E K B3 ABi 530 dN SBP
1.605~5.756, P =0.001) . LiHfbiEHIM (OR=  KRARKMIGERKE, WKL,

=3 FREALIEKEE ARG 30 d W kA SBP I HK 2 Logistic [ 4347

A ES PlE S.EfH Wald {8 ORMH 95%CI Pl
Cites 0.158 0.604 0.068 1.171 0.358~3.824 0.794
E 0.057 0.028 4.084 1.059 1.002~1.119 0.043
log (4EDNA) 3.281 0.899 13.314 26.608 4.566~155.054 < 0.001
WK E A 0.021 0.028 0.569 1.022 0.967~1.080 0.451
KA EH 0.022 0.054 0.169 1.022 0.920~1.137 0.681
A TE 1.192 0.631 3.570 3.294 0.956~11.364 0.049
JHFVA i —18.888 8380.814 0.000 0.000 0.000~0.000 0.998
AR 0.345 0.798 0.187 1.412 0.296~6.741 0.665
o 0L —0.343 0.781 0.193 0.710 0.154~3.281 0.661
18 B E IR 1.794 0.611 8.614 6.014 1.815~20.000 0.003
274 PRI 0.944 0.549 2.955 2.571 0.132~1.142 0.068
PCT —0.020 0.075 0.069 0.980 0.846~1.136 0.792
WBC 0.118 0.047 6.343 1.126 1.027~1.234 0.012
NEUT 0.133 0.052 6.512 1.143 1.031~1.266 0.011
LYM 0.417 0.390 1.140 1.517 0.706~3.261 0.286
MONO 0.896 0.651 1.894 2.450 0.684~8.777 0.169
HGB 0.001 0.005 0.039 1.001 0.992~1.010 0.844
PLT 0.000 0.003 0.021 1.000 0.994~1.007 0.886
CRP 0.010 0.006 2.798 1.010 0.998~1.023 0.094
ALT —0.001 0.004 0.083 0.999 0.991~1.007 0.773
AST 0.000 0.001 0.040 1.000 0.998~1.002 0.842
SE={S| 0.005 0.064 0.006 1.005 0.887~1.139 0.937
TBil —0.003 0.003 1.236 0.997 0.992~1.002 0.266
Cr 0.000 0.005 0.000 1.000 0.991~1.009 0.991
INR —0.008 0.440 0.000 0.992 0.489~1.771 0.826
MELDF4) 0.004 0.032 0.014 1.004 0.943~1.068 0.906
Child-PughiF-4> —0.204 0.161 1.606 0.815 0.595~1.118 0.205

W SBP: H RMEANEVENEIE %, PCT: PE452)5, WBC: 401, NEUT: Mkigif, LYM: #kE40, MONO: %40, HGB: M4,
PLT: /MR, CRP: C- RMEH. ALT: WNEMEILEBE, AST: RITXEMARLELHE, TBil: HBAHZ%, Cr: JLEF, INR: EEbRAELHAE,
MELD: ARWIITH#AR, CTP: Child-Turcotte-Pugh JIFZhfE />4

T4 FFREALIEOKEFH ABLE 30 d kK4 SBP % K2 Logistic [l 4347

EADSES plE S.EH Wald {4 ORfH 95%CI Pl

AERS 0.158 0.385 0.168 1.171 0.550~2.492 0.682
log (4HEDNA) 1.112 0.326 11.650 3.040 1.605~5.756 0.001
L ARE —1.802 0.487 13.680 6.061 2.315~15.625 < 0.001
T 97 —2.498 0.502 24.800 12.195 4.504~32.258 < 0.001
WBC —0.091 0.464 0.039 0.913 0.368~2.265 0.913
NEUT 0.249 0.495 0.252 1.283 0.486~3.387 0.615

. SBP: HKVEANBTENEM %, WBC: H41if8, NEUT: ekl
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log C(ZHEDNA)D HUph I R A B8 35 N\ B
J530 dN KA SBPHY 2R TARFFERTZE (receiver
operating characteristic curve, ROC) [ (area
under the ROC, AUC) 40.887. Bl FEVIINREIIEK:,
FLTR K Re iz T BE: 90 d. 180 dFI360 d&‘E
SBPIJAUCY H150.791. 0.722F10.676, W.1&4.

VU, A& /K 2 B DN AR & 6] i 10 R /K 88 2 T
EAL

1. BRI 7K B2 3590 dAE T 20 5 4715 LIRS YL Afl
KAEbR: 90 dAET-H 54715 H H & log (4HFDNA)
JF& . WBC. PCT. NEUT. MONOMICRPZ 57 )
Bt E L (PH<0.05) , MAET-HS5HEEH
BEIE/KPMNTHEL (P=0.518) Ak 4ufit$ (P
=0.930) ZER¥ LGt EE L.

2. FFREAL IR 7K 23590 diFs FE3 1) %2 K] & Logistic
EE53 8 A AR & dllog (ZHEDNA)
PMN. WBC. NEUT. MONO. LYM,. PCT,
CRP. MELD#}4r X CTPVE4 ¥R H iE 424 = R
REUE I N, R AR R AT A R, A

B RN FR FE R B AR = (1) IR 46 A5 S AN o BT R

4R E 7R, MELDW4) (OR = 1.104. 95%ClI:

1.072~1.138. P =0.001) . NEUT (OR = 2.164.

95%CI: 1.191~3.933, P =0.011) Fillog (4%
DNA) (OR = 1.446. 95%CI: 1.172~1.783, P =
0.001) 33 9 AEAL IE 7K B8 253 B 90 A AE I Bk A7 i
MWEF, W6,

3. /K4 B DN A & % I Rl A4 5 /K & 3
SR BES T BEAMELDIESY . log (4
DNA) JNEUT V1) TS A mT 5 25 32 T A 4L
JEK 590 dBE T T Rk he, TN RER T B2
JifE FIMELDYFE 7 (AUCY 5 °40.823410.754)
Delong i 46 ¥ 7~ 6 A 1AL T 35 e i 3 sy (Z =
2.823, P=0.005) , E5A.

YA THDNA 5 5 & H 590 dFI360 dA 17551
AINTL1%F157.9%, & E (KT 4 H DNAKE = H
(84.4%M179.2%) , EREH ¥R (90 dEAF
. =299, P=0.038; 360 d’EfF%: ¥ =6.68.
P=0.002) , WKEI5B,

[El4 /K20 DNAK V- T A4 I 7K 28 3 SBP & A2 UK IROC i £k

R®5 HEAEAKEH 90 d FET A SAAS AR GAHCIRHR [M (Pys, Prs) ]

Eizfa FETZH (4345 A (18741 it & PfH
log (4iADNA) 1.20 (1.09, 2.000 0.80 (0.68, 0.93) Z=2450 0.004
PMN (x 10°L) 0.03 (0.01, 0.09) 0.03 €0.01, 0.07) Z=0.644 0.518
WBC (x 10°L) 7.77 (547, 11.79) 473 (3.11, 7.28) Z=4.782 < 0.001
NEUT (x 10°L) 6.4 (4.01, 10.65) 3.17 (2.03, 5.18) Z=5.194 < 0.001
MONO (x 10°/L) 0.64 (0.36, 0.98) 0.40 €0.27, 0.60) Z=2.930 < 0.001
LYM (x10°L) 0.75 (0.46, 1.38) 0.80 (0.44, 1.17) Z=0.088 0.930
PCT (ng/ml) 0.66 (0.36, 2.46) 0.22 (0.08, 0.50) Z=5.122 < 0.001
CRP (mg/L) 41.72 (11.545, 90.75) 13.10 (6.97, 25.53) Z=2420 0.002

W PMN: LI MERgIfR, WBC: HB40ffl, NEUT: Hibkigiil, MONO: B4y, LYM: #WME4MM, PCT: 44525, CRP: C-

SN
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6 LK EE NG 90 d Wi PEAR I £ B3R Logistic [\ 4734

EizLa Pl S.EAH Wald *ff ORfH 95%CI PfH
log (ZlIEDNA) 0.369 1.001 0.136 1.446 1.17~1.783 0.001
WBC 0.042 0.617 0.005 1.043 0.311~3.499 0.945
NEUT 0.772 1.000 0.596 2.164 1.191~3.933 0.011
MONO 0043 0.825 0.003 1.044 0.207~5.263 0.958
PCT 0.036 0.051 0.499 1.036 0.938~1.145 0.480
CRP 0.007 0.008 0.870 1.007 0.992~1.023 0.351
MELD4 0.099 1.001 0.010 1.104 1.072~1.138 0.001
CTPF43 0.178 0.162 1.208 0.837 0.609~1.149 0.272

vE: WBC: [4iffl, NEUT: hEkigifie, MONO: H#4iffl, PCT: FEFSEJE, CRP: C- RMNE, MELD: &ARMIFFmHETE, CTP.
Child-Turcotte-Pugh AT IhfEs 2%

W A AREBEBITN0 dFEFR MROCHIZE; B: AMFDNAE S EFLE AN AEFML S (Kaplan-Meieri®k) , 4R LLECR A
Log-rank s 56
[E5 /K 4H B DNA R & A A0 I 7K 28 35 1505 5200 1 204

o® log (40 DNA) = 2 (£100%% 1/ul) B, SBP

KRG EZE BT, A ER R, [F

JI5 7K I JHE R A SR AR B 5 B L 9 R I, %A HEE0 d 360 dAEfER B ERK, $2n
BERINEHLT AL AW R T230608F AEDNAEA R SARTUEZ VI, %KM
AL K o AT M A B AW R B, 4Bk S AE R A 7E SBP &AL Hh it A — 2>, 41
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RS L2 T W 1V R A FL A 5y (Ll fis 22 s AN 4 B
DNA) 585 52 451 1V 6 J B B i3 N W 22 i bk 12 45 B
RYEIR IR FERY, S PRk 23k 2 SBP Je 4=
RAE SN FIRZ DAL . 41 DN A 3R T A S
T RAUSBP I R FERA, B Z AT E1E N 1L AH
FKIRIERIFERREDT?, RESrmEERg it
LR R B A SBPAAAER Y, B U 1117 SBP
KA ZAT R 2 v T A0 I DNAMKRE E A (38.1% vs.
3.3%) , FERMEKAEDNAZ = A ZESBPHIR
B2 WiAR £, 38 P AT RE PE T SBP & AE KUK o 1]
I, IX AR A F AL 5] K SBP RN T BE -5 i
R =R AL VIS, 1iE M7 5 DNA
J T B DNA R £ Ao I m SRS 7 S LT A 74

& G PCRAS I R T 7% X 43 7 S DN A 5 35 B
DNA, #] & fili SE PR B R 222 AHIF 72 R
Benzonasefif &b 2 iZ K FEA LG FRIIFESDNA, AT
P2 TR 4 DN A GE BRI B 4 S 1 5 Y. A
AR, BERKFEARHAEDNARHE (logfti= 2)
B R16.5% 0 [FIB A% e 55 77 1 [ 14 17 48 BFE DN A FH
PERT BEHE 7R I PR B L B4l s A AL I BARY B,
N 3 PR A ARk BB IR A U BRIAE, (R 5k E R
i SV o

A, 2B DNA S # & H EH FPCT. WBC
MNEUT/KF 23 T, $Rn B DNAK-5 4
5 JE RN B VIR G o B — BRI, R
BDNAJG, /K40 DNA%Z & & SBP R A4 [l k<7
TR 7, SCREAH TR R AL I8 I I 2R Gt 980E [ B
2 55 AR AL FE 0 R i W 05 P R 4l B DN AE
NIEGAR BT I CIROGE, AR AR U ()
VERATIAF 4 L. - BB F AR 2 30 I K B 77 BA 1 B
PMN = 250/mm’ i3 ({41 B DNAZK V- 534 A Jji 4t
FAEY WA IR R E B B AT S
Y DNA R ARG, (HELZ PhariEtT, Xt st
B R 5L LRI EDNATIA X, KFRE
B BRI BSDNAJS, [ 7K B DN A & 0 I 4k
WK 38 3 H st 2 BAG B S AN 15

MELDT- 43 /2 T £ K JA I 58 2 34 H i 0%
(28 SLTRIAS AR, &b I rp e 4 B T v s ok 4 B
G EFRA . BRI R IMELDYE 7 > 2253 &
WBC > 1.1 x 10°/LA] TR ATAE L A - SBP B 34
HREERPY . K7 SMELDYES . log (4HTH
DNA) J b4 i vH 20 S8, H oo d
TEAE R R TRI R R (AUC = 0.823) LT 8

{FFIMELD¥%> (AUC = 0.754) ; 2K aum
FbrEW S DRESHE S, nT Ak i XU 4y
il AN, AU DNA = 5 2 R AL i K
#360 dAEAF R EEHIK (57.9% vs. 792%) , #t—
B RN A 5K R 45 e 2 1 ) S P

AW TN R ORI, FEAERR,
RGN F 3. AR FdEE 2 bt KFE
KW T I0UE ER BRI b, SRS AR R
D53 ] 2 750 9 B DNAKS W 1 45 Sk, (ELAT X LA
X AR E AL B BUR GRS . B, JE8t
FUN] G G Bl A 8] 5 B ZKRE AR 1 21 B DN A I K
TEFEbR CUnAHM R 17K BARBIAS [FIG AR B
B B8 R AR AE B o2 S AR o

g b, BE/K P BRI 2 DNAJS 1410 B DNAZ
= AUAEASBP A A I FIA TN K 1, i85 A
M BB R S IR A A TS B VIR O, o FLAE
ARG R B 5 XS VP AG o B S A .

2 £ X B
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