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Etiology and risk factors analysis of bloodstream infections in elderly patients

Wang Rui-hua!, Feng He-qiang?, Zhao Yi-ming?, Ju Hao-shuang', Huang Qing-hua!', Song Wei' and Xu Ping!
(1 Department of Pharmacy, The 5th Central Hospital of Tianjin, Tianjin 300450; 2 Department of Laboratory Medicine, The Sth Central Hospital
of Tianjin, Tianjin 300450; 3 Department of Pharmacy, Beijing Children's Hospital Affiliated to Capital Medical University, Beijing 100045)

Abastract Objective To investigate the distribution and drug resistance of pathogens of bloodstream
infections in elderly patients, particularly the risk factors and prognosis of multi-drug resistance bacteria infections,
and provide evidence for clinical treatment and prevention of bloodstream infection (BSI). Methods Microbiological

and clinical data were collected and reviewed retrospectively for the elderly patients with confirmed bloodstream
infections who were treated as inpatients in the 5th Central Hospital of Tianjin from January 2014 to December 2017.
Results A total of 221 patients were diagnosed. The elderly patients between 60 and 74 years old were dominant
(67.4%). Patients mainly distributed in the nephrology and the gastroenterology departments. The most common basic
illnesses were cardiovascular disease, diabetes, and tumor. A total of 228 pathogenic strains were detected, of which
68.9% were Gram-negative bacteria, 25.0% were Gram-positive bacteria, 4.8% were fungi, and 1.3% were anaerobes.
The top five isolates were Escherichia coli (37.3%), Klebsiella pneumoniae (14.9%), Staphylococcus aureus (8.8%),
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coagulase negative Staphylococcus (8.3%), and Pseudomonas aeruginosa (5.7%). Proportion of extended-spectrum
beta-lactamases (ESBL) producing strains in Escherichia coli was 52.9%, and proportion of ESBL-producing strains
in Klebsiella pneumoniae was 23.5%. No carbapenem-resistant strains of Escherichia coli and Klebsiella pneumoniae
were found. The percentage of methicillin-resistant S. aureus (MRSA) was 20% and the percentage of methicillin-
resistant coagulase negative Staphylococcus (MRCNS) was 57.9%, respectively. Vancomycin or linezolid-resistant
S. aureus or coagulase negative Staphylococcus were not detected. Multivariable regression analysis indicated that
age>65 years old, combined with three or more underlying diseases were the risk factors for multi-drug resistance
bacteria infections. HGB<100g/L, combined with three or more underlying diseases and ICU admission were the
independent risk factors for the death of bloodstream infections in elderly patients. Conclusion The surveillance
data indicated that Gram-negative bacteria played an important role in the bloodstream infections of elderly patients.
Escherichia coli were the most common pathogens. These data suggested that age>65 years old, combined with three
or more underlying diseases increased the risk of multi-drug resistance bacteria infections. The elderly patients with
bloodstream infections, whose HGB was less than 100g/L, combined with three or more underlying diseases and

admitted to ICU, had a poor prognosis.
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WE TR WP 4 58 2 25 BCR F % [ Bio-Mérieux
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AR L.
2 H#HR
201 — PR
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AL R N 70 By A (60~74 %) 4 149 B,
67.4%, ZEE (75~90 % ) 69 ], 15 31.2%, s
ZHEH >0 ) H3H, 5 1.4%. DARTERE 1.
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(41.6%), 57 B & I iR 1 5 9 (25.8%), 39 B & I
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Tab. 1 Distribution of 221 cases of BSI in elderly patients
Bh= T 1% IR 1%
BN F 36 16.3
HACE 32 14.5
AR 29 13.1
RSN 23 10.4
M R A 21 9.5
ERTHE s 18 8.1
WP} 10 45
P AR 10 4.5
HER 8 3.6
P ERER} 7 3.2
Foph = 27 12.2

At 221 100.0
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Tab. 2 Distribution of microorganisms isolated from BSI

i JE B L7 IR /%
o el e 57 25.0
B EIRE 20 8.8
ot [ Pt 91 414 ] 2 R T 19 8.3
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R 1 0.4
HAR BB 5 2.2
B2 PR 157 68.9
PN 7E T 85 37.3
it 4 v H AE B 34 14.9
R B A T 13 5.7
0 2 AR F R 7 3.1
A 74 B T 1 3 1.3
FAth 2 =PI B 15 6.6
HH 11 4.8
R L BB 6 2.6
Ay {1 22 1 B A 2 0.9
HA AR 22 BB 1 3 13
R 3 13
Al 228 100.0
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Tab. 3 Susceptibilities of major Gram positive bacteria to
selected antimicrobial agents(%)

SR ORI ERE (n=20) e[S E R SRR B (1=19)

R/% S/% R/% S/%
HER 85.0 15.0 100 0
2R 20.0 80.0 57.9 42.1
IRREZ 45.0 50.0 15.8 84.2
FlxE= 30.0 70.0 10.5 89.5
WAL E 55.0 45.0 57.9 31.6
Yook =K VU 55.0 45.0 68.4 31.6
LYY R 50.0 45.0 36.8 31.6
53 75 Tt e PR A 25.0 75.0 63.2 36.8
A E R 60.0 40.0 47.4 52.6
ARS N 85.0 15.0 73.7 26.3
Iz frz 0 100 0 100
AT -+ 0 100 0 100
WEZS-~ 30.0 70.0 42.1 57.9

R0 TR A TR K Rl i A T A A R X BT B AR SR 25 )
(EHEE r S 2 RE R ) AR PG bR / = 1 EEL 3H ) i
ZGRBIN 0, XPERRE Skfifhng. kA5 Bl
S AIRAR / & B AH A 25 R AR (<17.6%). SR AR
B O T R 2R (L R SE B R R )
(IR 25508 7.7%, RFBKRRE L IRBLPEMR . kAt fh
nE SkIEmEEE, PALCKAOURER / &7 B NTIR S pa AR /
MR EIE A B PR I I 1 7R R T 24 AR 8
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f1, MDRO 73 ¥k, 15 34.1%, 408 [ 209 ] % 4F &
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P=0.031). & 33 Fp & DL b Al W (OR=2.089,
P=0.024) /& MDRO IfiLjit /B A7 fE e R 2
2.6 4 BSI B# s AR B R4
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Tab. 4 Susceptibilities of major Gram negative bacteria to selected antimicrobial agents

K1z (n=85)

Jifi 9¢ e TR AT BR (n=34) SRR (n=13)

U Z5Y)

R/% S/% R/% S/% R/% S/%
RV 82.4 15.3 88.2 0
AR N 50.6 31.6 25.8 71 0 75.0
SLARNRER / &7 IH 1.3 93.7 0 93.5 0 91.7
8 I R i) 46.8 26.6 22.6 61.3
W PE AR / =M L3 0 95.3 0 100 0 76.9
Lk 55.3 40.0 26.5 67.6 100 0
Lt 17.6 80.0 5.9 94.1 0 92.3
Lo A 52.9 47.1 23.5 76.5
SKAAL S 15.3 76.5 5.9 94.1 0 100
EN i) 29.1 69.6 12.9 87.1 16.7 50.0
NIA 7 red] 0 100 0 100 7.7 92.3
ED 0 100 0 100 7.7 92.3
Rk 2 1.2 98.8 0 100 0 92.3
RRE 37.6 62.4 11.8 88.2 8.3 91.7
W R 54.4 40.5 12.9 87.1 15.4 84.6
527 T L e 51.8 482 23.5 76.5 92.3 0

e -7 ARSI
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Tab. 5 Univariate analysis of risk factors for MDRO bloodstream infections

TiF e et St (n=209) 4k MDRO 4 (n=136) MDRO 4 (n=73) P

EWRY (), PALE (YA ER R EE ) 70[65~77] 69[63~76] 71[67~78] 0.042

R (F)s /% 112(53.6) 77(56.6) 35(47.9) 0.231
HGB(g/L), HOi# (145 5 mlBE ) 111.9[92.8~124.9] 109[93.2~124.2] 112.2[92.2~128.9] 0.537
TP(g/L), hr#k ( PY5rE (i ) 60.1[55.2~65.5] 60.1[54.9~65.1] 60.9[55.5~66.0] 0.350
ALB(g/L), #4547 iR BE ) 32.4[28.2~35.5] 32.3[28.0~35.8] 32.4[29.2~35.0] 0.920
Cr(umol/L), 7% ( VU4 frEalFE ) 80.0[58.0~113.0] 84.0[59.5~146.5] 76.0[52.8~105.3] 0.057
PCT(ng/mL), 7L ( P95k [A]FE ) 3.4[0.7~17.6] 3.9[0.7~18.6] 2.0[0.6~16.5] 0.504
JidRaE S, /% 52(24.9) 32(23.5) 20(27.4) 0.537

2 BUBEIRIG, n/% 89(42.6) 53(39.0) 36(49.3) 0.149

G 3 Fh R LA BRI, n/% 55(26.3) 29(21.3) 26(35.6) 0.025
ANEICU, n/% 19(9.1) 11(8.1) 8(11.0) 0.491

¥E: HGB: MZEEM; TP: BEHA: ALB: [&EM; Cr: MUIEHLE: PCT: RIFESHRE; ICU: HEWRIFRG (HEEERFRRIME HER )

# 6 MDRO LG E R K 2K 12 KK A
Tab. 6 Multivariable analysis of risk factors for MDRO

bloodstream infections

MR RIL 2K (2 1, B 0) it REEk,
ST ENEREEE BSI EETEHIRR, HILE .
ZER BN MR A <100g/L(OR=3.050, P=0.01). &

SN Wald ' 1 P14 OR 18 95% CI
SERS >65 4.670 0.031 2.186 1.075~4.443 JF 3 Fh Je DL b FE A R 9 (OR=3.553, P=0.004). A&
E%gwut 5.087 0.024 2.089 1.101~3.962 ICU(OR=8.652, P<0.001) & & 4F BSI B EFL T ML
Zis fili R 7
F7 2 BSIEEICT AR R MR R T
Tab. 7 Univariate analysis of risk factors for mortality of BSI in elderly patients
W kxR Bt (n=221) 17iE (n=179) BET (n=42) P1H
FW (L), HAIE (U AR EE ) 70[65~77] 69[64~77] 71[67~78] 0.290
TR (FB), /% 118(53.4) 93(52.0) 25(59.5) 0.376
WBC(x10°/L), FAr% ( IY 5 fr 3 e ) 10.0[6.6~13.8] 10.0[6.8~13.8] 9.4[6.0~15.2] 0.876
NEUT% (%), " Ar& ( 453 fr £ al g ) 87.5[81.1~92.2] 86.6[79.9~91.8] 90.0[83.4~93.7] 0.107
HGB(g/L), Hr& ( 14531 % lal gk ) 109.8[91.8~124.7] 112.7[93.3~125.6] 98.1[78.5~120.6] 0.031
TP(g/L), "Hhr#k ( PUshrgklalfE ) 59.8[55.2~65.3] 60.9[55.5~65.4] 56.6[52.2~64.5] 0.027
ALB(g/L), 7% (U5 A7 R e ) 32.3[28.1~35.6] 32.7[29.5~35.9] 29.0[26.5~33.7] 0.001
Cr(umol/L), Az ( PO o hrE e ) 80.0[58.0~113.8] 77[57.3~109.8] 99.5[61.8~254.8] 0.105
PCT(ng/mL), H{Or%L ( T4 F iR EE ) 3.1[0.6~16] 2.5[0.5~15.0] 4.5[0.8~89.9] 0.101
JHIRTIRT 5, n/% 57(25.8) 39(21.8) 18(42.9) 0.005
2 BUBEFRIF, n/% 92(41.6) 69(38.5) 23(54.8) 0.055
G 3 Fh K DL B SERETRT, /% 59(26.7) 39(21.8) 20(47.6) 0.001
NEICU, n/% 25(11.3) 11(6.1) 14(33.3) <0.001
. WBC: AZNMIHEG NEUT%: HPERignm e %
F8 ZAEBSI BEEHTERHEERENZHE ST fa K %
Tab. 8 Multivariable analysis of risk factors for mortality of BSI 3 it

in elderly patients

W58 27, BSI I L % £ 09 28.7%~38%7%,

ESEN Wald ' 1§ P14 ORE  95%CI

A2 W AG 7 2> BSIZET- R L B . £
HGB<100g/L 6.615 0.01 3.050 1.304~7.135 o rs o s .
&3k 3 B S0 0008 . 499843 é‘ﬁ T)EJ /JE["F , B E‘JT)TL;E\KYD f?%‘lgm,lgmﬁlﬂ@ o JH:;
Al ' ' ' o TR B BSI GRS R 2R i R SRR AR S LT
AfEICU 16.406 <0.001 8.652 3.045~24.579 il

Bl X T IRRERVESTRE AT B R EE,
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AT BN, Z4E BSI B Bk 2 1 ok,
PLe0~74 B HBETEZ, |5 67.4%. BE EESMAEY
PR HARE S AMRLAT R AR, R AT g S
HOFBKES. Bab. REE. SRERAMERE
e %, S EANEE M E B EN IR TG 5] 2 BSI A
Ky WEZFENA ST RO HPT T TR,
R A E K S e U1, Rk, X T iXseEEERd,
15 DA 125 Uifi J97 712 A6 3 5 42 N PR SRAE PR AE, o B & 1)
B IRSCRE, IREANUVAHCET S, BURIE T LA,
JTT BEAE R BT B],  DARE | Es b BST kA= .

TE 99 SR B PP 2R 7 T, [ Py 4R K e DL 22
AR Sy 3 002, /b3 ay DL S PRPE B o 32 19, R
WARGERER, 4 FoBMaEtkd, S2PIvEE
5 68.9%, HEBHTER G 25.0%, EHE G 4.8%, R
B 1.3%, 2B AR RE . Hd AT
Rt e A B o KW R A B (37.3%),  FLAd AR P A2 il
RIUTEAD BT (14.9%) 408 (0] ] BRI (8.8%)~ k[l
fifg o) 18 8] A BR 1 (8.3%) MR SR BRI (5.7%), 5
HADARIEAM LLAFE— B M E R, TIARFRIX . A
[F] = Bt BST f95 JR 1%, AT REDR k. #. i
4V R 2BV T AR S AN R I A B 2 3
IeAl, BEMAARUEXS G R A, — S O
GBS HRAE R TR R, AR R, RS
THERAFMREZ —.

TESr B I 2 BAPE B, 4 €080 767 BR 1 R g ]
g ) 1 6 22 B B A BST R ZER 5 d . o, MRSA
(R 2N 20%, MRCNS K H %N 57.9%, KT
CHINET & 845 (35.3% F 80.3%)'4, MRCNS [f]
B R 2 T MRSA. JE4E%K, JESEN NIEEUR
B& [ CNS BT T 20 BST B R 3m, 2 gk O
ARG EH BSILA B - CNS Bk 1E 255 B
JB AR B B, AT AR DK R AN (R 5 2 0 A B R
S RFE T, 8 I A RS AR R B S R
T, 58S E R, XF 20N R A E R
CNS XM R B, 3 REHUIEATL AR 1) G0 028 A 0k,
A B 38 A —Fh 23 1 R 7 051, 29 UBGR IR 45 SR o
LA BSI R MBEF7 0 BB b, 2 3R 8 R K I
XoF 3 T B B R 4% W i 245 PR TR AR, 4 R A BR
BRI X0 A2 5 it P PR A (R R AR R T 24 2, 36 [ i )
PERI AT BRBE O KRB 2 FAR P IR RR R T 25 %

I RNE IR, AT RN LK 15 A B A
it ¢ v B H B B L. 7 ESBL KM ¥R A 1 1A Hi %

NN

N 52.9%, B&ET 2016 4F CHINET #Ri& 1 45.2%; 77

ESBL fiifi % o B A0 B {4 2% 08 23.5%, 5 CHINET
RIB I 25.2% FIEL 9, AN TN 25 1ok &, PiFh
F BT E R KR A R 9% v B R R
WXt . RP BN 2w bk . BHT, BIAMA
RIS BT BRI 25 I AT RN IR |
I A2 IO 2 AR AR 3 1 T R PR e 4 v e v T gk
PR Z%, AE— R S SR 46T, LA
G BT B 245 1M o A KA ) (Bl vt 9
X ESBL PH A 0 22 VAT 0 2 50 M V6 T 7 SR B 7 55
IR LW 5 R & B- P Tt M e 0 o) 50 7 Sk A0 B 222K
PETT, TRAER I ZE TG R L,

R 2R AR PR L T R 51 R 2 A RS BST B R E AR
REEW . WX R TS, S A B X A%
E B B T 25 R Y08 7.7%, SRSz PU Ak kA fbng |
ARG BOK AR DL SR AR / £F ELE ., WR b
MR = e L SE R B PAY IS o 1 ) 751 P TS 245 2
BIvoo &5 R, MEWRE BEGRAMNI)Z R,
e A 350 4397 & o %o I R 2 P I U I D8 TR R %
T LAEE AL .

Logistic % K % A 53 #r 45 R 487x, MDRO IfiLjfi
JRGLI FE I IR RONAERS >65 & Je &9 3 Fh K DL E3ERE
Phio WEAEZET L TR, ke i 24 i G )
SLfERE R R U AN, B I8 1 BE E 1 i
B KHAEMNAR . OBk E S R R 2
B G (R ST GG TR 3R U, AN R 78 9NN (R BF 7 5
G B R B R B R RS A =
WAFH ISR AT ES . N T AKX R >65 1%
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