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Etiological characteristics of nosocomial infection in patients with MHD and the predictive value of SII,
PLR,and IL-33 assays for infection

YANG Jing,FAN Wen-xing,BI Dan-qing (Department of Nephrology ,The First Affiliated Hospital of Kun-

ming Medical University , Kunming ,Yunnan 650032 ,China)

Objective To investigate the pathogenic bacteria types and characteristics of nosocomial infection in main-
tenance hemodialysis (MHD) patients,and to predict the systemic immune inflammation index (SII) , platelet/lymphocyte
ratio (PLR) and interleukin -33(11.-33) levels in the hospital infection. Methods A total of 823 patients with MHD
who were hospitalized in our hospital from June 2018 to June 2021 were prospectively included in the study. They were
divided into an infected group (7 =170) and a non-infected group (n =653) according to whether nosocomial infection oc-
curred during their hospitalization. The distribution characteristics of pathogenic bacteria were analyzed and the clinical
data were collected. The risk factors related to nosocomial infection were analyzed using single-factor and multi-factor an-
alyses. At the same time,the levels of SII,PLR and 11.-33 in two groups were changed,and the predictive value of the a-
bove factors for nosocomial infection was analyzed by receiver operating curve (ROC). Results (1) Among the 823 pa-

tients with MHD in this study, 170 patients had nosocomial infection,and the infection rate was 20. 66 % (170/823) ,a-
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mong which respiratory tract infection was the main one,and the infection rate was 40. 00% ,followed by urinary tract in-
fection,venous catheter infection and digestive tract infection, the infection rates were 23.53% ,20.00% and 10. 00% ,re-
spectively. (2) The main pathogenic bacteria of nosocomial infection in 170 MHD patients were 103 Gram-negative bacte-
ria (60.59%). Among them,Escherichia coli (35 strains,20.59%) ,Pseudomonas aeruginosa (24 strains,14.12%) and
Klebsiella pneumoniae (18 strains,10.59) were the main ones. There were 48 Gram-negative bacteria (28. 24 %) , mainly
Staphylococcus aureus (17 strains,10.00%). A small part of the cases were infected by fungi,and the main pathogenic
bacteria was Candida albicans (10 strains,5.88%). (3) The result of single factor analysis show that, The patient’s age
was (66, 42415.74) years vs (66.42315.74) years,first dialysis hospitalization time was (13. 02£5.76) vs (10. 17+
5.81) h,concomitant PEW (134 vs 290) ,hemoglobin level was (74.79417.82) g/L vs (79.38+13.85) g/L.Plasma al-
bumin levels (31.6542.73) g/L vs (39.4143.08) g/L.SII (601.294287.45) vs (475. 724114, 27),PLR (279. 73+
30.38) vs (168.13430.54) and 11.-33 (39.41420.67) ng/L vs (27.98+18. 75) ng/L was significantly correlated with
nosocomial infection (X*=63.955,¢=>5.707,2.036,29. 929,8. 814,42, 486,6. 928, P <C0. 05). (4) Logistic regression a-
nalysis showed that the patient was elderly (OR :1.250,95% CI 1.540-1. 482) ,PEW present (OR :0.817.,95% CI 1. 700-
3.014) ,long hospital stay for the first dialysis (OR :3.459,95%CI 1. 862-6. 426), SIICOR : 1. 359, Increases in levels of
1L-33 (OR :3.785,95% CI 3.039 4. 714) ,PLR(OR : 7. 471,95% CI 5. 322-10. 486) , and hemoglobin (OR :0. 133,95%
CI:0.108 0. 164) and plasma albumin (OR :0. 488,95% CI:0. 310-0. 767) levels were protective factors (both P<0. 05).
(5)ROC curve analysis shows that the AUC of SII,PLR and LI-33 in the prediction of nosocomial infection in MHD pa-
tients is 0. 744 (95%CI:0.595-0. 893),0. 737 (95%CI:0. 580-0. 894) and 0. 723 (95% CI.0. 576-0. 869, P <0. 05) , re-
spectively.  Conclusion Respiratory tract infection is the main form of nosocomial infection in MHD patients. The main
pathogenic bacteria are Gram-negative bacteria. Aging, PEW combined,long hospitalization after first dialysis,low hemo-
globin and plasma albumin levels as well as high SII,PLR,and I1.-33 are all risk factors for nosocomial infection in MHD

patients. Analysis of nosocomial infection and pathogenic bacteria distribution characteristics and detection of SII,PLR,
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and 11.-33 levels are of positive significance for the prevention of nosocomial infection in MHD patients.
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B E 2 ARIR I7 A2 36 97 18 M H 32 3 (chronic renal
failure, CRF) J & 1Y = 2T B, A0 45 18 552 A | 1L v 375
Hr (hemodialysis, HD) K& B # k"™ . Ho if 8 5 47 35
(18 2 RN T 325 7 RS R BT LR 3 B CRE A8 35 14
W 2RI 435 FooK | A A 5T K R 801 48 19 35 97 77
XYL BiE HD HR M & R 1% MHD J6I7 4
1015 U A8 B A A A B T A RE G, HL A
A IR (TR A R O A RS2 T, MHD
B IR AT R IR A AT . IR RIESE 2R
SRR B O ML 0 LA S, 3 MHD B3 58T 19 26
TORIEEP BRI I A T B2 R I ) Y il v
BB 7 e LA 5 b T e e D R AL RS Hofe
PREBR AR 1 KT R4 JE I bk L A48 i b 26 Ak T IR K F- .
W Ah A A A ZE AL 2 S B R R 2% I LA
PR 200 i DR RO S 2 1 i R S 2 T RE A2 A0 L 1 L
TEIR YT 2 v B e Je e DXL B 8 3 o, ™ o 5 ) R
I RIA ST ROR o 42 B S RAE 5 L (systmic immu-
neinflammation index ., SID) Jf& — Ff 3 F 71 J& IfiL A 4 kr
200 0L VA U 00 L R N A B R 2 A i R, AR
PERR L IR R ML R [R50 T f g ik 2T L A R
TS 0 ST AR /N0 i it | 598 0 10 1900 A4 (i
B ML /N AR /B Al B L {E (platelet/lymphocyte
ratio, PLR) J&— R PFAl 0 ML B L WU 2 500 L

fifgE % MHD % 2 e 4 0 17 0 R E b s '
P20 LA 3R -33 (T1-33) & — i ] A Ay B0 1 410 ) 56 [
2 Mo R 40 IF 7L 02 TL-1 REH R R . &3 5
G REVE SR SR ¥ B AR . BT, &
T SII.PLR J¢ 1L-33 7K V-5 MHD i & Bt P g% e it A
KR W 55 w5 T 3B, AR B 5T LDLAS B IR 1 823 1)
MHD & V5 R 5ER G347 5397 .

XRETE

1 HRIK
WMRIREEF AR Z B A, 2018 4F 6 H-
2021 4 6 HAE K B fE Be iR y7 1Y 823 i) MHD M # 1
R FE X G MRS H A BE TR T R A kAR BE N R R
O RIEG A (0 = 170) FIAE IR YL 4] (n = 653), el
W 102 ), e 68 B, A T EIR A 98 1, A OF
I 136 i, ARG 2 v 5% 365 ], Ltk 288 il &
FEREPRIR 327 B, A IF LK 522 . PE4LHRCE TR .
BIFSLR R L E — R E R TSI EE X (P>
0.05), AT AT He itk . AZH A3 35 R R I 7 3K e 17 2 4
PE LA AT - ELIG ST IR ] =3 AN T A 18 o B e o 58 %
YL B AT A 2001 4F AR A (S BE S YL 12 W7 A
U T AR SR L T 45 A BB RO I R AE IR B 1R 2%
R 25 R S 00 S 8 bn RO SR A4 B R A5 R T2 W



1092 -

TOE AR E W F R E 20200 H17 B 09
Journal of Pathogen Biology Sep. 2022, Vol.17,No. 09

ARXNEHAEIZM R T RAEZERZER., TR
HHEBRAES . ABERT O & 0F B 5 B 0 s M 45 %
s ORE s P UR BT 90 d N B AT 5 2 AT
A MAET WY s & IF IF Ak L I D) BE 5 % A0 B
I RN 4 IR 46 il & 3
2 FHik
2.1 RRBRHER REBJHBHMIRE KW
il B MV REAS R4y B OOE R SR R . R GEN
Il Micro station 4 { gl il 4= 9 % 72 X (32 [H Biolog
I8 FD X ARAS B AR HEAT S0, S 45 R S IR 38 I R
SR BRI B 25 (NCCLS) il 52 I A S i 3k
FTHE
2.2 FAbKE IR ALLERE MM AER
YR AB AT A B 5F (8] L A 9 SR L 1 U A 4 1) 5 o Ja
Yol L5
2.3 ERE4N MLE A CHb) Lk e g0 ik
(LY) /MR (PLT) 13 A 8 H (ALB) 2548 b
Y5 3% B tho0 S 88 = SE LK . SR A Coulter LH 780
TR I 53 BT AN (S ] DL 5 2 2 ) ) G ot & B 5 SR FH 2
F OB 45 IR R B (i 38 = KA W AR A R 7D R
ALB 7K R A ELISA il & (b R w RS A )
23 DRI A0 A 2-33 (11-33) K S, STT= 1L /M
THE X107 /L) X Pk 4 i 5 (X107 /1) /3 B 4R
L3t %0 X 10° /1), PLR= IfiL /N / 94k 2 40 i L A7
2.3 EORHTHAPEW S HitrE S HERE
JIE 2 9% 548 18 2% 25 (ISRNMD Xf PEW #4 4H 3¢ 12 Wi br
#E: (1D ALB K T 38 g/L =T A 4 H (PA KT 300
mg/L o7 B0 E EAR T 2. 59 mmol/L; (2) Bk R
AR AR G A 43 AR T 10 %6 s i 48 B (BMD 1%
F 23 kg/m®; (3) Ifit WILIF /K PR i A5 A 55 % 42 1 AL
BEE S 25 A 4007 Beak b L sk 2 88 5 10 Y6 CRE X
TIEH AR ALK . 546 Lk 3 W2 Wibs b
2 1 AR HEE AT 2 W PEW,
2.4 it Fadr WEREE R ] SPSS19. 0 #4743
Bro THECER L n (Y 138 R X7 K 56 e 4, 4l
] LR R 7 4y B . IE A A0 A0 13 R (o
)RR, AN BRI ST FEA ¢ K50, R E
AT RE M MHD 82 & AR Be N B 1 fE B &L SR
Logistic FIHZ M #E47 A0 2E M40 M7, i ad ROC il £
43T SITLPLR ¢ TL-33 7K P jk g 1) 0 B . P <<
0.05 MERAGI¥E L,

& =X

1 MHD EERABLEDBAEDFEBR
823 il MHD &, 170 ] & A B N Jsk e, J& 2
FH 20.66% (170/823) , B YL AL LA W W 18 R YL Ky

s

F .15 40.00% (68/170) , W IRIE . Fi bk 54 L IH LA .
i R e K Al 3 oz JR% e 43 51l 5 23. 53 %0 (40/170)
20.00%(34/170),10. 00% (10/170) ,4. 71 % (8/170)
K 1.76%(3/170),
2 MHD 2EBRNBEEMNREEKRHER

170 ] MHD F 35 % A5 B P9k g 1 32 22 300 3 R
HEBAMER 103 R (& 60, 59 %), Horp LUK g % % B
(35 B+ 20. 59 %0) Al £ BB ML AT (24 Bk L 14, 12 00) Jefifi
RILEAR (18 #.10.59) 3 ; F 22 BAME R 48 ¥k (5
28.24 %), LA 4 v €0 1) 45 BRI (17 £k, 10. 0026) hy &
TR R 2R R 22 BT (10 B 5. 88200 (R D).

F1 MHD BERNBEENFEERHER
Table 1 Detection of pathogenic bacteria of nosocomial infection
in MHD patients

5 7314 R b

Pathogenic bacteria No. of plants Constituent ratio
(n=170) (%)
B2 YR (n=103)
KW 4 35 20. 59
i 2 A1 P T 24 14.12
ifi 9 5 B 1A 18 10. 59
] [ 3 T 7 10 5.88
et 16 9.41
AR (n=48)
4 v A BR A 17 10. 00
Jiti 58 55 2K A 7 4.12
o Bk T 14 8. 24
HAl 10 5. 88
HE (=19
1 {15 22 % B TR 10 5.88
ot 9 5.29
ROC curve
1.0
0.8
20.6
% Curve sources
" Z AR
— IL-33
0.2 s
0.0

00 02 04 06 08 10
1-specificity

1 SI.PLR % IL-33 3t MHD £& & £ Bt A B LA BN M E 5 i
Fig. 1 Analysis of predictive value of SII,PLR and IL-33
for nosocomial infection in MHD patients
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Table2 Analysis of risk factors of nosocomial infection
in patients with MHD
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