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Construction of a nomogramy prediction model
for catheter-related bloodstream infections
in hemodialysis patients with chronic renal failure

WANG Wang, ZHAO Han
( Hemodialysis Room, the Seconid\Péople's Hospital of Huai'an City in Jiangsu Province,
Huaitan, Jiangsu, 223001)

Abstract: Objective To'analyzéithe influencing factors of catheter-related bloodstream infection
(CRBSI) in patients with chronie renal failure (CRF) undergoing hemodialysis and to construct a no-
mogram prediction model. Methods A total of 120 CRF patients undergoing hemodialysis were se-
lected as study subjects. The patients were divided into CRBSI group (n=19) and non-CRBSI group
(n=101) based on whether €RBSI occurred. Clinical data and levels of biological markers [ peripher-
al blood albumin ( AEB) , serum procalcitonin ( PCT) , tumor necrosis factor-o. ( TNF-o), interleu-
kin-8 (IL-8), transforming growth factor-B1 ( TGF-B1) and Smad indicators ( Smad2 and Smad3) ]
were compared between the two groups. Factors influencing the occurrence of CRBSI in CRF patients
undergoing hemodialysis were analyzed. A nomogram prediction model for CRBSI in CRF hemodialysis
patients was eenstructed based on these influencing factors and validated using receiver operating charac-
teristic (ROC) curve, calibration curve, and decision curve analysis (DCA). Results Among the 120
CRF patients undergoing hemodialysis, 19 developed CRBSI, with an incidence rate of 15.83% . The
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CRBSI group had significantly higher levels of age, smoking prevalence, diabetes mellitus comorbidity,
acute physiology and chronic health evaluation [I ( APACHE [I) score, serum PCT, TNF-a, IL-8,
TGF-B1, Smad2 as well as Smad3, and significantly lower peripheral blood ALB levels compared to
the non-CRBSI group (P <0.05). The number of catheter insertions and duration of catheter place-
ment were also significantly higher or shorter in the CRBSI group than in the non-CRBSI group (P <
0.05). Logistic regression analysis showed that smoking, age, duration of catheter placement, the
number of catheter insertions, APACHE I score, diabetes mellitus comorbidity, PCT, 1L-8, ALB,
TGF-B1, Smad2, TNF-a and Smad3 were influencing factors for CRBSI in CRF patients undergoing
hemodialysis (P <0.05). Forest plot results indicated that age, smoking, the number of catheter
insertions, duration of catheter placement, diabetes mellitus comorbidity, APACHE I score, PCT,
TNF-a, IL-8, TGF-B1, Smad2 and Smad3 levels were positive factors, while ALB level was nega-
tive factor (P <0.05). ROC curve, calibration curve, and DCA demonstrated that the constructed
nomogram prediction model for CRBSI risk in CRF hemodialysis patients had good, consistency and
predictive efficacy. Conclusion Age, the number of catheter insertions, smekingy, duration of cath-
eter placement, APACHE 1[I score, PCT, diabetes mellitus comorbidity, ALB,/TNF-a, TGF-B1,
Smad2, IL-8 and Smad3 are influencing factors for CRBSI in CRF patients with hemodialysis. A no-
mogram prediction model based on these factors has good predictive yaluey

Key words: chronic renal failure; hemodialysis; catheter-related “bloodstream infection; no-

528 &

mogram model ; forest plot

18P 208 ( CRF) S o 45 i s e 1 1
U725 T e B R W B . I AT 2 B
it R N R R R 10. 8%
CRF B8 % B AR KO %, CRF YA I7 B 4%
A ML (LY BT R RSB 4T ) 1 RS A
R [ DR A PR B AT A i, R iR
BEARSE IV T 45 R A7 o I35 B J2 1R
CRF #5858 T % (038 12 22—, 75 1 UCAT 1L igsds B
T, B0 FE 5 S I A A B, X 8 A AN
5y [k A AH X6 P 1L 7B % ( CRBSI) ., "CRBSI 2
LI AT 2 R P A DL ) I S S R K £
A Bz I i), 5 AT 84 0 A IR 2 A XU % 9 AE
AU EHT IR E A BRI CRF (8 & 2k
CRBSI {52 R 25, {48 B Logistic 43 Hr AR MR IE]
LA B Nomogram T5 3l 4% 780 (1) A Je B 58 58 20> . A BF
FLAMT T CRF U055 B kb % % = CRBSI 5% 11
PRI, ke Nomogham TS % | 5 76 o lfi PR 7
Bij CRBSI $2 it S84k 4

1 W&R57HE

1.1 R %

YEHL 2017 4 1 H—2023 4F 1 H A BEAT I
WAEHTEY 120 4] CREF B3 I AF58 6 42, A4l 2 5
%+ CRBSI 4% CRBSI 41 (n =19) f13E CRBSI

H(n=101), PAFRME: O 4 (EBIERHH
PEESSSILYF 1R ) CRF 2 WibrifEd; @ 44
A A T4 AR 5 TR e B BT 5 45 w2021
RSO AR FR v, RIS A5 3B 20 B i
Bl IR0 , B R (A > 38 °C) |
FERG ARIMUESSE , A A BN 2 037 SR p AR
B Fas L B, SR S AR AR YT .C R ER
FEZRJE (PCT) S0, H-HEBR A 3 e, 7T # i2
CRBSI #; @ HUIEZ MBI E; @ ikt
SERE NN A A TS 48 PR BRI 2 R G2
(APACHE ID) 343 % . HEBRARME: © HAbZEF K
Y @ B @ BAEMBRLE; @
BRSO E ; O Wi ARE GE Iz
FARWEITH; © MRAGIH; @ Gefebpiam
Bt © EENERPIRE . AWl E RS
Z it BERHMEH . (2016) 25745 (0000135 ) 4,
1.2 i

e IS HEBRAR o, B 120 147 L35
B CRF B I RGORE A2 hriE . I R e
AR BT AR AR R JEUR e T
SRR | EAE IR A UOR AT RN
B K A B R PR L 20 1 (Hb) &
APACHE I3V 75 AW EWEE R EA
(ALB) \PCT , Jif984 Y8 3E ]l T--a ( TNF-ot ) | 1 4110



55 18 1) SR PR R 25 235

Journal of Clinical Medicine in Practice .97 .

THE F b A K F--B1 (TGF-B1) \Smad2 | 141 ifg
A2 -8(IL-8) .Smad3,
1.3 %itso#

KA Excel 2019 #4445 i1 151 55 %, SPSS
24. 0 B ATEAE . THEVORER A S-W Fll Levene
AT IEASYE T 255 R, 2 25551 HaE
MR IEZA A3, LA (v = 5) 7R, AT ¢ kil s 1A
BHALn (%) ] %R, HE KA CRBSI 52w K]
F K Logistic 437 8 R 1S SAFL 2 il 7%
MR Nomogram Fiuil| #5574 [&] | R H 32 0 & T 1E Hr
fIE(ROC) fh e A i i £ D5k ith 2 53 Fr (DCA)
SHZAE R T EIE, P <0.05 A2 54400

2 & R

2.1 CRBSI % A K

120 47 & AT CRF B v, 19 6 &4
CRBSI( CRBSI #1), 101 | & %) 4= CRBSI (
CRBSI 1), CRBSI k4 %% 15.83% (19/120)

2017 4E—2023 4Rl i B 19 CRBST %7 3 g
B EREAEE (P >0.05), &I,

F1 2017 F£1 A—2023 ££1 A CRBSI £ 4 EREEEE[n( %) ]

B Bt n K KEA:

2017 £ 1—12 A 17 4(23.53) 13(76.47)
2018 £ 1—12 H 20 4(20.00) 16(80.00)
2019 4F 1—12 f 22 4(18.18) 18(81.82)
2020 4= 1—12 H 20 3(15.00) 17(85.00)
2021 £ 1—12 A 18  2(11.11) 16(88.89)
2022 4E 1 H—2023 41 A 23 2( 8.70) 21(91.30)
v 1.487

P 0.137

2.2 240 RTH A FAREHILE

CRBSI 4 A AF 1% W2 iy EE 5 I 0% PR o5
Lt (APACHE II 3743 D) Je IfitNi§ PCT | TNF-o \ IL-8
TGF-B1 .Smad2 F1 Smad3 7K - T-4E CRBSI 4,
SME I ALB /KSEAR FAE CRBSI 41, 22 3 A 4812
Y (P<0.05); GRBSI 4 (#5545 @
T £ Tl T9E CRBSI 41, 2 54 Giit ¢ &
(P <0.05) W2,

®2 2AKKER EMEREWLE (v £5) %) ]

Ei=pan I3k CRBSI 4 (n=19) JE@RBSI 41(n =101) VX P
53] il 13(68.42) 62(61.39) 0.338 0.561
5°q 6(31.58) 39(38.61)

WS/ 68.71 +8.24 59.36 +7.50 4.908 <0.001
BT <14F 7(36.84) 47(46.53) 0.607 0.436
=14 12(63n16,) 54(53.47)

AL (kg/m?) 24.21 £2.08 23.75 +2.11 0.874 0.384
2 2 7(36.84) 10( 9.90) 7.459 0.006
& 12463.16) 91(90.10)

TR 2 3(15.79) 9( 8.91) 0.250 0.617
RN 16(84.21) 92(91.09)

JE R PP IS NER 1 7(36.84) 41(42.71) 0.780 0.436
T IR 4(21.05) 32(31.68)

BRI B 6(31.58) 21(20.79)

HiAh 2(10.53) 7( 6.93)

BN PR IK 5(26.32) 30(29.70) 0.089 0.766
gk 14(73.68) 71(70.30)

RS OB IR 1.36 +0.18 1.18 £0.12 5.497 <0.001
AR E I /d 33.75 +8.37 24.78 £6.91 5.015 <0.001
K P be 13(68.42) 84(83.17) 1.394 0.238
i 6(31.58) 17(16.83)

CRIR VR b3 11(57.89) 24(23.76) 9.018 0.003
75 8(42.11) 77(76.24)

Hb/(g/L) 90.26 +4.35 91.53 +4.81 -1.071 0.286
APACHE T ¥F-43/ 43 15.26 £4.31 12.18 +3.04 3.771 <0.001
F 48 ( x 107 /1) 6.21 +1.25 5.94+1.18 0.907 0.366
ALB/(g/L) 30.65 +6.28 35.14 +5.01 -3.437 0. 001
PCT/(ng/mlL) 2.53+ 0.82 0.19 £0.06 28.793 <0.001
TNF-o/ ( ng/Ta) 45.81 +14.29 29.77 +8.65 6.596 <0.001
IL-8/(ng/L) 26.95 + 7.41 11.23 +2.98 15.764 <0.001
TGF-B1/ (pg/mL) 17.67 + 4.68 9.21 £2.70 10.965 <0.001
Smad2/ ( pg/mL) 37.59 +12.15 20.69 +6.24 9.070 <0.001
Smad3/ ( pg/mL) 45.80 +13.76 30.84 +9.71 5.736 <0.001

Hb: IM4T&[1; APACHE 11 . &tkA3 518 M@ BRRMITEA R4 1 ; ALB: (& ; PCT: FRE5%E ) ; TNF-a: MRHRIERE F-o;

TGF-B1: #fbAKHF-B1; IL-8: HLIMNE-S,



- 98 - SR R BR 2524 36

Journal of Clinical Medicine in Practice

528 &

2.3 CRF i & &4 X £ CRBSI 49 a H &

Ph CRF I % By i % & 75 & 4= CRBSI S A
A, 2 1 P <0.05 (F8hs R H AR &, JH R %
3 MRAE 77 ik, #E 4T Logistic [BIIH 43 #r. &5 3R 8
N, W A R T R) AR A R A TR
PR¥p§ . APACHE I 943 b JE I ALB 7K SF- LA K il
7 PCT , TNF-o . IL-8 \ TGF-B1 ,Smad2 I Smad3 7K
F-¥590h CRF I35 d £ &% A CRBST 1 5% 1) 4]
Z£(P<0.05), W#E4,

2.4 CRBSI % B % & B 5

HRAE Logistic 437 i 2 HH A% 5% e DX 2R 22 o Ak
PRI, UL 1o FR AT, A WO J A R
S B E I 5 IR R L APACHE I 39F-53 D) &
L7 PCT,TNF-«, IL-8 , TGF-B1 , Smad2 #{ Smad3
KPR IEAGE R (P <0.05) A& 1 ALB 7KF
HFAHRHZR (P <0.05) , BI5TLAMAL .
2.5 CRBSI % & R % #9 Nomogram AR 4y 3E

HR A0 X 2% 43 B 45 SR A4 i CRF I 932 A
FE CRBSI & Az UK Y Nomogram Tl #5570 | I,

ML BETRIGYT CRF /9 F 25 B, it 90%
EE MR AR E Ay, CRBSIJE I35 A7 % LT
RAE , A AT AEEHT U6 5 B eh N BLSE K L &
PRI IR SR ™ o AN SCRR™ ol i 08

®3 WEFE
- poym B2, M ] RS 2 B TR B 28 X6 0 o 1E,
il A 4 | 44N H R
T p— P Pt B A TR0 PR 28 %50 I A (AR A 21) 43, HEX R Y
HAsE AR SRS A A TROMARE R R 12 8 4 CRBST W A= XU FAE R
”Zi‘klfl % =0, J&=1 2.6 Nomogram i A& PPER I E
o EETR,RERA #14] Nomogram THMAEIE T CRF 1113 5 B
TE'F%%’%“:ETIEU LR, BECA . . .
SRR P & kA CRBSI 1) ROC £k, th<k T 1AL ( AUC)
APACHE I 4y #4725 it AR A 70.962, FEURREE R R4 K 89.47% 99.91%
M lﬁjﬁggg* R 517 B ﬁm 4 DAL 2,
PCT oA, JFAEARA e
1.8 i@@'@; ?{Eﬂ/\ 5 SR W 235 SR A iﬁfﬁiﬁ%#ﬁﬁo 2 AR Y
TGF-pl SRS RAAUA 1 DCA, Z558 Won , iz AR 5 A B i 19 1F 1m] 1 i
Smad2 HEEAR R R ERA Sz A T 75
Smad3 el R 25 E T CRBSI J7 I 9044 K 409k R 2, L
4,
* 4 CRF MiEEHEEXRE CRBSI I EHE S
95% CI
A4 B S. E. Wald x> OR P
TR bR
AR 0.983 0.415 5.615 2.674 1.367 5.229 0.002
4 0.662 0.322 4.224 1.938 1.150 3.267 0.013
ETRERU 1.569 0.451 12.099 4.801 1.869 12.331 <0.001
SX gtk JingEl} 1.729 0.428 16.320 5.635 2.018 15.736 <0.001
A 0 PR R 1.292 0.561 5.307 3.642 1.941 6.832 0.007
APACHE 1T #£43 1.127 0..369 9.325 3.086 1.556 6.120 <0.001
ALB -1.372 0.431 10. 138 0.254 0.156 0.412 <0.001
PCT 1.301 0.386 11.355 3.672 1.791 7.528 <0.001
TNF-« 1.413 0.427 10.948 4.108 1.813 9.306 <0.001
1L-8 1.145 0.394 8.439 3. 141 1.539 6.411 <0.001
TGF-B1 1.470 0.381 14.894 4.351 1.826 10.367 <0.001
Smad2 1.619 0.376 18.539 5.048 2.014 12.651 <0.001
Smad3 1.686 0.354 22.686 5.398 2.126 13.708 <0.001
Wrii#% CRBSI &4 57T 3k 39.25% 5 [ Py scik' ™
3 i i i, CRBSI & HEiA 50% . AHFSE 120 47

M ENT CRF B, 347 19 1% 4= CRBSI, &

HF Ny 15.83% , 5 higgr 45 HFSe A R .
Logistic V‘ﬁﬁﬂ* AR W R R

I [E) AEHS A P4 R (APACHE 11 3P4 . 41 & i
ALB JKF | Ifi3 PCT  TGF-B1 \ TNF-ot \Smad2 . IL-8



518 1 SCHIEREZ 2L Journal of Clinical Medicine in Practice .00 .

FR/ % o T

A

TEE IR/ IR Ll
SEEERE/d L L
A IHHEIRIR ool
APACHETI$F43/4% S
PCT/(ng/mL)
TNF-a/(ng/L)
IL-8/(ng/L)
TGF-B1/(pg/mL)
Smad2/ (pg/mL)
Smad3/ (pg/mL)

Il . R L il . Ll
0.1 1 10 100
OR

1 CRBSI 09 FE & HR AR E

0 10 20 30 40 50 60 70 80 90 100
SHE/ 7Y

/B 30 55 80 &
i i, 4
HWEUH/K |
Jobbren
SEMBENR/d 55 5 50 % 30 3 40 45
EIHBERIE &£ =
APACHEII PG /93 677518
ALB/(g/L) 484236 30 24 18
PCT/(ng/ml) G705 1.0 1.5 2.0 2.5 3.0 3.5 4.0
INF-a/(ng/L) 570730 30 40 50 60 70

1L-8/(ng/L) 5 10 15 20 25 30 35 40
TGF-B1/(pg/mL) 5738714750 %6

Smad2/(pg/ml) 15795 40 55
Smad3/(pg/mL)  §3FAE"

BAE/ % 050 100 150 200 250 300 380
PR 01 05 09

&2 CRBSI % 4 XK £ Nomogram il #& 51

(=)

o

1.0
0.8}
i 06
&
%
% 0.4r
e ST
0.2 — Kerteth
j ---- FAR 2R
0032 02 06 08 10
BILR T R AR 2
B3 Nomogram iUl 4% Bl i 4 i #h £
0.151 — Fl A
£
—x
¥
#0.101
#*
=
% 0.051
ol
0‘ L 1 1 1 1 ]
0 0.2 0.4 0.6 0.8 1.0

BIRERAE

E4 Nomogram Fiill#%E! ) DCA

Smad3 7K V-5 CRF # % & 4 CRBSI %) 4H %,
AWFFEH Logistic 4347178 & S 52 M PR 25 98 A B
HLERARIE M7, 45 AR SCAE RS R I s &
G E IR 5 IR L APACHE 11 V- 43 S i i
PCT ,TNF-a ,IL-8 \ TGF-B1,Smad2 FI Smad3 7K~}
BIREAR SE 2, 40 1 ALB 7K - £7AH 56 A
o R E . © F#y. BF5E VRS, i
JEVE R 22 PG B A N . R T A 2 B
TR, MR R E R =60 % % 4 CRBSI 1l
R 25.93% . ik BEMIRREFZRZ, KRA
BRI RSN, B8 A FERE , OF B TR T
MABENT AURTHEFEL Z A HBERAR ., &
SR AR A 7, 1 — G596 5 AR 5T 0 R 4 3
AR, @ WA, BF5E "N B, K3 A T S
S0 A8 PN F A0 AN [ R 451477 , 30F 1T 5T AR
20 R T R R, BV A e DI R, U555 X 2 () 4K
BT, R L5 BT OB IS ¥ o3k, B kg 2 A= Ay XL
W B i YR LIRS BT 75 UE AT 2 Wk B N
S BT L S B 2 R 2 HE R A, A
AN PG D S R E R RV I DL, 25 5 4
T2 TR A S BAE () L2, AT {2 i CRBSI Y &
AT D AR e BFgEIESE, A
BRI CRBSI & A4 R IEAHSG, 54 B & A i)
#3480 d, CRBSI &% ik 18.37% ., B &
FEIEIRIG o WE PRI B K AL F = B IR A i
WP AL T 5 R MU 25 6L, 38 n e 44 Fn 2L
PR HE AR, BRI AR 11 5 A LR 0, 1 a9k 2860
FECG AN M R L AR S AR E D BE T R, LEAE,
o IR Ay 240 A A A B T 3 A 4 3R 0 I A
BB, — T TR R ERT L ©
APACHE T34y, XI860945 i 1t 4 23 TiAf
JE10 Meta 4387 &3, APACHE T 34385 55 , 1
BT KA CRBSI R HE R 4k =, g 17 R e ™
BRI 2 AR BIE S T X —ig . @
PCT TNF-o IL-8., PCT S4B %, TNF-a
IL-8 RZ RN T, BF5™ 2 & B, CRF
HF M PCT  TNF-o  IL-8 7K - 25, 1045 P Bz
W FEPERE I, 42 B 9 M R R HLAA R Al B
ZI e, 5 AR — B TGF-B1, Smad2 |
Smad3, 55> A Ky, TGF-B1/Smads 5%k 1
B kg i e A5 G, TGF-B1 1l 4 8 15 Smads 2
FIIES 5 i i g ; TGF-B1 25538 # b 1Y
KR M, i 5 A e 2RSS A R T 2 i Smad2
1 Smad3 fRERR AL, TR UE Smad2 F1 Smad3 &



- 100 - S IR B 25 2%

Journal of Clinical Medicine in Practice

528 &

B =R, 552 2 20 A% PN A 4 0 3 R ()
Y ARBEST &, CRBSI 43 135 TGF-B1 .
Smad2 Smad3 K= F3E CRBSI 4, #&/~ TGF-BI
Smad2 ,Smad3 &3k n] #4Jin CRBSI 14 % A= XU
XS HGIE S 58 —5. © ALB, Ii% ALB <
30 o/L &% CRBSI (& fa £, 18% ~75%
PP R H R AEEFRA R, S 80U 5K & R
IO REARAN 23 ARG 38 . IEAh , HILAAR B S5
SRR T BE AR, AR AR 1255
REFAR , HEM PRI BRI R B RE T , 3
T DA AR AR (1 RV 20 o il PR BE 3 A B
T 5 S TE DA R LT S S L, R R
DA, LR AT AT E TR S I E T
G TER S, DLk D IR R A AR I
T Z B H & A CRBSI Y Nomogram T
DAEAY 38 ROC {26 A1 DCA B0 iF /i, I A Al
LA B R P SCRE AN IE [ Il 25 o Ak, A vl
2 AR R 5 S PRI 25 5 LA R — 35t
Zi L Pk, CRF [ Hr 8 5 1 CRBSI &A=
AL o AT W R R R AR A
JEWEIRHG . APACHE 11 9¥43  4M & i ALB L J& ifi.
7 PCT ,TNF-o , TGF-B1 .1L-8 .Smad2 HI Smad3 7k
V& CRF Iy & AT 34 B3 & A4: CRBSI 1521
HE ., 5T EARKR R Nomogram i i #5244
LA R T A0 (B FR I RS FH P, AT Sk 0 e e i
NS R
SETH

[1] OLSEN E, VAN GALEN G. Chronic renal failure=causes,
clinical findings, treatments and prognosis [ J ].. Vet “Clin
North Am Equine Pract, 2022, 38(1) : 25 -46.

(2] BRWEdE, RN, [R5, & RIS (3] &
Br 838 PEm o 25 [ B RE I A I PRAT R [ D9 o e vp p R 25
A ERA A, 2022, 23(7) ; 628 — 631

(3] MOHAMED H, ALI A, BROWNE L D} et al. Determinants
and outcomes of access-related blood-stream infections among
Irish haemodialysis patients; a cohort study| J]. BMC Neph-
rol, 2019, 20(1) : 68.

[4] BELLO A K, OKPECHII G, OSMAN M A, et al. Epidemi-
ology of haemodialysis ottcomes [ J]. Nat Rev Nephrol,
2022, 18(6): 378 —395.

[5] SULT, HUANG H€G, LIU Y:C, et al. The appropriate fre-
quency of dressing for percutaneous central venous catheters in
preventing catheter-related blood stream infection in NICU-A
randomized controlled trial [ J ]. Pediatr Neonatol, 2021, 62
(3):292=297.

[6] HEERDPAFRERIATERESR, hEPEESSSE
R R A 2. MR s PR Sisy PR [T,
[E P EELS &24ak, 2015, 35(9) : 1029 - 1033.

(7] HERPA@REZIDAIT. 0058 SR Y 5y 5 45 i

HHE(2021 i) [T]. A R Se 2 il 4455, 2021, 20(4) -
387 -388.
(8]  ZWiRE, HARWE, ZEBE. Lk k- bkl W 8 0 IR T

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

PR B O A R PORCR [T ] S I R R 2 4
AR, 2022, 26(6) : 54 -57.

PANDIT P, SAHNI A K, GROVER N, et al. Catheter-relat-
ed blood stream infections: prevalence, risk factors and anti-
microbial resistance pattern[ J]. Med J Armed Forces India,
2021, 77(1): 38 -45.

M, BREE, XUWF, 45, bk E RS HM #35 CRBSI
A TR A BT 2 4 DA AR GBI SE [ 0] T R
BEapgeids, 2018, 28(18) . 67 -71.

gy, XNEE, R, & BHE RS BGENT E
AR SR L R o S T 245 1 S S R [ T]. AR
BeRgesa 2Rk, 2021, 31(3) : 385 -389.

DOMINGUEZ L J, VERONESE N, VERNUCCIO L, e al.
Nutrition, physical activity, and other lifestyle factors in the
prevention of cognitive decline and demential J]. Nutrients,
2021, 13(11) : 4080.

TR, W, AR, SE A I IE I Y i AR I
IR B TEARIG AR AR S IR WA BR T ], AR R e
Zuk, 2021, 41(12) : 1425=1427.

B, BRI, ZCMEsie s, o) v o ik S T ik
BT E A MR fE I R R )],
B ERE A R, 2021, 13(9) : 104 - 107.
XUFTHT, XVEFK, MK, 5 MRS TR B R
T P AR ML ER LA B [R5 36 43 A B ToU 0 A Y Ay 3 5
e[ T]. b AL, 2021, 20(11) : 773 -777.
HEYBATI'K, SEEGER R, THYAGU S, et al. Catheter manage-
ment across’ patients with hematologic malignancies and catheter-
related bloodistream infections: a systematic review[ J]. Ann He-
matol (2022, 101(11) ; 2515 -2524.
BRI, A MBGET PO KR A
R MR S R B R SO R [T]. p AR
R NEE Lk, 2019, 29(22) ; 3431 —3434.

MARTIN K, LORENZO Y S P, LEUNG P Y M, et al. Clini-
caldoutcomes and risk factors for tunneled hemodialysis cathe-
ter-related bloodstream infections [ J ]. Open Forum Infect
Dis, 2020, 7(6) : ofaall7.

LONNROT M, LYNCH K F, ELDING LARSSON H, et al.
Respiratory infections are temporally associated with initiation
of type 1 diabetes autoimmunity; the TEDDY study[ J]. Dia-
betologia, 2017, 60(10) : 1931 - 1940.

XNGLHT, Wi, AT, . MBGENT R A
TG B R Y Meta 43 AT [T ] I DR B R 24 5,
2022, 22(8) : 674 - 680.

MOUCHE A, PARMENTIER C, HERBEZ REA C, et al.
Procalcitonin serum levels in stage 5 chronic kidney disease
children on hemodialysis [ J ]. Pediatr Nephrol, 2021, 36
(8) : 2405 —2409.

LOPEZ-SILVA C, SURAPANENI A, CORESH ], et al.
Comparison of aptamer-based and antibody-based assays for
protein quantification in chronic kidney disease[J]. Clin J
Am Soc Nephrol, 2022, 17(3) : 350 -360.

HUQC, QUCY, XIAO X L, et al. Flavonoids on diabetic
nephropathy : advances and therapeutic opportunities [ J .
Chin Med, 2021, 16(1): 74.

CHALKIA A, GAKIOPOULOU H, THEOCHARI I, et al.
TGF-B1/smad signalling in proliferative glomerulonephritis as-
sociated with autoimmune diseases[ J]. Mediterr J] Rheuma-
tol, 2022, 33(2): 176 —184.

HRIE, sk, BROTIL, 45, TGF-B1/Smads 5 i ¥
15 5 MG AT AR DGR MRS A SCHR [J . PR R B
LAl 2022, 32(16) ¢ 2420 —2424.

MUKAI H, VILLAFUERTE H, QURESHI A R, et al. Serum
albumin, inflammation, and nutrition in end-stage renal dis-
ease; C-reactive protein is needed for optimal assessment[ J].
Semin Dial, 2018, 31(5) : 435 —439.

(ALshdE: B Ao AR RR)





