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[Abstract] Objective To study the clinical characteristics and bacterial antimicrobial susceptibility testing results
of patients with clinically isolated Ralstonia pickettii (R. pickettii) s and provide basis for the rational use of antimi-
crobial agents. Methods Inpatients with R. pickertii infection who were treated at the Tianjin First Central Hospi-
tal from January 2014 to December 2023 were analyzed retrospectively. Clinical characteristics and antimicrobial sus-
ceptibility testing results were analyzed. Results A total of 80 strains of Ralstonia spp. were isolated over 10-year
period, including 42 (52.5%) non-repetitive strains of R. pickettii. Among 42 R. pickettii strains, 64.3% were

isolated from male patients. The strains isolated from sputum, catheter, blood, throat swabs, and drainage fluid
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specimens accounted for 38. 1%, 28.6 %, 19.0%, 4.8%, and 2. 4%, respectively. The clinical distribution of R.
pickettii was highest in the intensive care unit (ICU), with a proportion of 52. 4%. The number of infected patients
first increased and then decreased with the years, followed by a slight fluctuation. There was no statistically signifi-
cant difference in the number of infected patients in each department over the years (P>>0. 05). R. pickettii had
higher susceptibility rates to doxycycline, levofloxacin, ciprofloxacin, and minocycline, susceptibility rates were
78.3% —90. 9%, but was completely resistant to compound sulfamethoxazole and cefazolin (100%), it also had
higher resistance rates to aztreonam, colistin, cefotetan, tobramycin, amikacin, ceftazidime, and gentamicin
(80.0% —97.4%). There was no statistically significant difference in the resistance rates to 21 antimicrobial agents
among different years (all P>>0.05). Conclusion R. pickettii is mainly from ICU, and the majority of the infected
population are adult males. Most strains are isolated from sputum and catheter. R. pickettii presents multidrug re-
sistance. Attention should be paid to the changes in the resistance rates of antimicrobial agents, strengthen the dy-
namic monitoring of bacterial resistance and guide the rational selection of antimicrobial agents in clinic, implement
early and effective treatment to improve the prognosis of the patients.
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Table 1 Age constituent of R. pickettii-infected patients of

different genders

5 g-ga
AR BE ()
BIE R (20 BIEL H L (%)
JLE(~14) 1 3.7 1 6.7
FHAE(>14~20) 1 3.7 1 6.7
B (>20~60) 16 59.3 5 33.3
BAE(C>60) 9 33.3 8 53.3
&t 27 100 15 100

2.4 RRTRIME R EFRRAESHEL
20142023 4F J¢ [Q 2 IR 397 1 P e g £ e 8 35 191 4k
B 12, 4%).3(7.1%).6(14.3%) .8(19.0%) .
12(28.6%).4(9.5%).,000).3(7.1%).2(4.8%) .3
(7.1%) Hd ,2014—2018 4F fz [& %9 7R 307 i 7 Jak Yy
B PIBOZAE | T, 2019, 2020 4F 8 YL (3 5 508
AETNRE L ZJE & 2023 AF Y JE B0 /N IE I B
W AE T AE W3 B (ICU) 1Y B 3% ) g ik £, 3t 22
B (52. 470 s W AE F 5 W BHIE b7 1 583 50 b L 3k
3BT %) . WFIRHE B iR B AR ICU . E R
5 F1 ICU AN [R] 4Ry [ Bz 1R %7 7% 39 it g Je g 18 5 1)
. 22 R IEGIFE L (° =18.778.P=0.869) .
2.5 RAFRHMABRFEEBRELIL 42 )
B B JR 07 R g AR I R FE R B kA
(66.7%) EHKIZIR (45, 2%) JliF 8 3% (31. 0%) .
P 18 TR M B % 44 (7.1 96) R IILAE (19. 0 %) K HoAth 38
PG (7.1%) . W 2.

T2 A2 B IS R Mt TR SR 5 7 I R 5% 1
Table 2 Clinical manifestations in 42 patients with R. picke-

ttii infection

I R 2 B 151l %5 R 0)
RIHCC)H 28 66.7
R E (37.5~38.0) 16 38.1
i BEE (38, 1~39. 0) 10 23.8
RERE(39.1~41.0) 2 4.8
W % 19 45,2
il 8 183 13 31.0
- 5 R A % 24t 3 7.1
T I AE 8 19.0
A A SRR e 3 7.1

2.6 HRFRIMEAATFRARLA GG HHRL
BT 259 B IR IR i R T A2 T it i HEY
A 1 Sk 6 M bR 147 52 4 (100 %0 T 24 o &2 it 1 L 8 7
EN TP & NN SN S S OV NS (0 1 N7}
HREOEABAREIIN 253 (81.0%~97.4%) ;% £
HHE EZARDE AN E KEARZBEAR S
HI R (78, 3% ~90. 9 %) s i 2540 50 Y0 Fe AR 4
TR BE (MG ) AR 1 B 8 25 9 43 5 SR 1 B
(0.25 pg/mL) A AR A (0.5 pg/mL) 2 PH I
Z (1 pg/mL) KIBEHRE A pg/mL) FEZY 90%
Soc ECA TR ik B (MIICo, ) AR ) L T8 245 4 3 03] ok 22 7
WE Q2 pg/mL) FAH R (4 pg/mL) L H R A
(8 pg/mL), WLFE 3,

R 3 B IRE R B xR 0 25 W T 2 1 O
Table 3 Resistance to commonly used antimicrobial agents

of R. pickettii

K i g Uk MICs,  MICy

PHEAT iy ) (6 (6 (ug/mb) Gg/mb)
R P AR 15 53.3 26.7  20.0 32 32
RN T MR/ 15 26.7 13.3  60.0 2 32
& B IH

Sk fo mk K 15 100 0 0 64 64
Sk i k= 19 26.3 10.5 63.2 8 64
S 0k g 18 27.8  22.2  50.0 4 64
Sk A6 it A 19 31.6  31.6 36.8 2 64
Sk 00t 0 42 80.9  14.3 4.8 16 64
S i fi5 42 23.8  31.0 45.2 8 32
ERik=2tl 15 93.3 6.7 0 64 64
i) 38 97. 4 2.6 0 64 64
EL ] 38 65. 8 2.6 31.6 8 16
IV JHe 85 g 42 47.6 7.2 45.2 2 16
fif >k R A 42 83.3 2.4 14.3 64 64
KRR % 15 80. 0 6.7 13.3 16 16
ZHER 38 84.2 2.6 13.2 16 16
ZVH R 22 9.1 0 90. 9 1 2
PN 23 8.7 13.0 78.3 1 16
E7NISRU Y- 38 21. 1 0 78.9  0.25 4
KA R R 42 16.7 2.4 80.9 0.5 8
5275 W Jhie 1 42 100 0 0 24 96
5T s

FEE 22 95.5 0 4.5 16 16

2.7 BRRF RAMEA T ® AR e R L
XD AF A Y B B B  JR S ER 9 21 Bl 24 it



e 1382 - A = R YL P il 24 A 2024 4E 11 A48 23 %5 11 ] Chin J Infect Control Vol 23 No 11 Nov 2024

HRPATGI AT BRI IR HE LG P>
0. 05) .+ Bz [ 5% i i T ) 45 b 7T 1 245 W) T 24 3 1) A2
PR E A0 T LB AR E I AR S o X 70 1 24 ) 1) 1 24
RKAEIRA .

3 Wit

B IR B R B A — R P A 1 AL 2 B0
PR 300 H B DA R A 2 SRR, AR i MR
JEH K ARATE AT 51 A ™ A I RE R O N
RS RS A LB AR RS A R B Il RE Y
AR Y R R B R 0T T I g 2 WL AR OK L R
FHERZK T B 700 24 0 1 700 RS 7 248 0TS e s AT 3 AR
R I Y R R A SCHRY R T 16 {3 Y 1 Rk e
Bz R I S0t B ) 1) AR BT 5 43 B R R 22 ke U
TR0 T T I P R VR A AR |k R
FIEHFT R, MR E IR E Z RS . B N
WFoE) BRI R R 2 o ICU # t 2% f 5 AR 5%
H L ICU B 520 4% J2 R R 0 i 1 B 6 7E
15~42 C B 58 1 i B2 38 B N AR K v] s e 0 IR
T FFREFE VS WO K e A HLRT LR R R
B PR 25 Bk L M LBARBRY . IR PR
GRS % AT R T I 1 A B Y
FRIU P E L E N R T

B IR B IR W R AL 7% blaoxas Fll blaoxa it 25
B blaoxa - Tt B-P9 Tk e il o m] e I 6 B- PN Tk i
P R NS R 2O B BUBAE  blaoxa o RERE 7= 1E
IR B T R M PR R (N 35 B % i R e B D 1)
BV T Jie it o 79 80 it 245 3 DXLk DA Ay 2 ke B T g 2
Pk R R KT 25 W R G RIET AR L
R Wi i 12) A1 12D 3 P4 6 & 38 A 26 3t
AREA T Z 2P R 2 508 bR ik R 2R B
AR I SE W s D) U T 25 AUl 17, 3%, BT
TR R X Sk 6 BT 2R 288 (A Sk 6 8 i R Sk Al e | i R
TR AR A A 0 B2 T e PR AR ) W i R 25 AR D L
GIEE RSN IEIN S QUEIN 1P 7578 PF I} 17
T8 R IR VE MO U . AHIFSE b i A T o o s
A 28 R PTV BE A SR TD BD) DU 228 ORI BR
FBU 25 (0 USRS AR G SR T i 2 R
— B0 AR 5 B R R SR T e R I e R 7 P bR S
PUAE RAEFEAS R RR BE T 265, S5 0R 98 M A . R
7% P2 25 I S0 AT I DR 3 15 R AR T R T R B i
B X 52 e R L Sk Al i i R R
100 %6, %t 2 i /g 35 2 85 B IO T 25 R 3238 10026, $2

7N [F] — A Ja A [ T ol oGF 47 181 24 9 1) 0P [ ik LA
FAARLPE R 22 S 1 )y R ER R B S e 5|
FE 1) 2 A Jili 98 F8 8 2 2 0 kTR S W e B g 12 d
S 0L UR /67 BV 18 d S A T R I T AR B 5
Hh R RO ST i B R ) SO Ay 41,200 MR T
oA OB PR R BB A R A BUSE I A
DRAIF R AT ReAE TR LS 2. A aEs
& L B PI TE e S b A 2 B e BB AR B 2%
PR A0 B- PN Ik Jie 24 B B- PN T Jie il 490 #0590 ¥ 77 FT g
TCAK I S0 s ) 285 BT TR 24 0 A R AR X AR B A
B G E AP A RS H ., BRI s
XF PRI UD B VAT 245 1 5 e o Pl L5 ] Y I R SR
P F B EKS AR LGP H il
PR R SRR e B IR S 0 o 3 AT 245 ) R i
HR a0 25 SR 5 PR B0 T 25 9 B R T TR 24
Py iy (i 1T 48 0 DR 2 A PR AR IR YT 7 58 NI 42 5
AR U R UG L X T AT TR R R B R
PR I DK 4 A5 R B 24 0 i 2 1k A2 S A 2 U
Mo AR R ZATE FRARHEXE N, B2
AR T [ b X5 R e, TR TG T 4 T R B T A
AN T N b 355 e (7 SR R L S SR T KRR AR
b 3T L R AT 0 5 5 B AN, X T B0 T AR I T 24
Bl = R 53 F L 53 B o AT 55 20— 25 3 58 U3 7R
FL 24 (g HARBL

INCEREN IR EP A R T RPN
149 4 G [ P AN REE A 2 WL (AR 25 N 1T 2 i fb
BRI A APEBRYT /T2 JT R, fE FAE SR E AN
VT8 00 7 A1 24 R S s A R0 )z e el R I
BRI SRR H 5 2 It B FH AR
Z F 250 AR W Y s ) A s i AR AR D L BT
UG A AR A ™ L BRI PR AN A A ) S 5 Rk
(eI RO N AR R 7 NG W I 1 1 7 7
TR R ) 1) 2 Bl A WD O R AT BB A R A
L UHAR XS ICU g B R4l 1CU eI B P » LA
iff o 5 g R e 1 oFe Y5, X6 10T By s g Bk e B R A
FEMIGEIRE L.

FCT W PP ES SRR

(& % xx ]

[1] Yabuuchi E, Kosako Y, Yano I, et al. Transfer of two Burk-
holderia and an Alcaligenes species to Ralstonia gen. Nov. :

proposal of Ralstonia pickettii (Ralston, Palleroni and Dou-



Hh IR e e P i A A 2024 4F 11 A 5 23 5 11

Chin J Infect Control Vol 23 No 11 Nov 2024 .

1383 -

2]

(3]

[4]

(5]

[6]

(7]

[8]

9]

[10]

[11]

(12]

doroff 1973) comb. Nov. , Ralstonia solanacearum (Smith
1896) comb. Nov.
comb. Nov[]J]. Microbiol Immunol, 1995, 39(11). 897 —
904.

Mikulska M, Durando P, Pia Molinari M, et al. Outbreak of

and Ralstonia eutropha (Davis 1969 )

Ralstonia pickettii bacteraemia in patients with haematological
malignancies and haematopoietic stem cell transplant recipients
[JJ. J Hosp Infect, 2009, 72(2). 187 - 188.

CLSI. Performance standards for antimicrobial susceptibility tes-
ting: twenty-four informational supplement; M100 — S24[ S].
Malvern, PA, USA. CLSI, 2014.

Roberts LA, Collignon PJ, Cramp VB, et al. An Australia-
wide epidemic of Pseudomonas pickettii bacteraemia due to
contaminated “sterile” water for injection[ J]. Med J Aust,
1990, 152(12): 652 — 655.

Pellegrino FLPC, Schirmer M, Velasco E, et al. Ralstonia
pickettii bloodstream infections at a Brazilian cancer institution
[J]. Curr Microbiol, 2008, 56(3): 219 — 223.

Chen YY, Huang WT, Chen CP, et al. An outbreak of Ral-
stonia pickettii bloodstream infection associated with an intrin-
sically contaminated normal saline solution[ J]. Infect Control
Hosp Epidemiol, 2017, 38(4) . 444 — 448,

Gales AC, Jones RN, Andrade SS, et al. Antimicrobial sus-
ceptibility patterns of unusual nonfermentative Gram-negative
bacilli isolated from Latin America; report from the SENTRY
antimicrobial surveillance program (1997 — 2002) [J]. Mem
Inst Oswaldo Cruz, 2005, 100(6). 571 = 577.

Prior AR, Gunaratnam C, Humphreys H. Ralstonia species —
do these bacteria matter in cystic fibrosis?[J]. Paediatr Respir
Rev., 2017, 23, 78 — 83.

KT E S BRI B, e, 5. BE BRI KISR0 A 1 43
P UE R 25 M (D], SRR B OIS 35, 2012, 41
35— 38.

Zhang YC, Chen YX, Lai WZ, et al. Isolation and identifica-
tion of Ralstonia pickettii infection in hospital and the antibio-
tic resistance analysis[ J]. Chinese Journal of Laboratory Pa-
thologist, 2012, 4(1): 35— 38.

Bedir Demirdag T, Ozkaya-Parlakay A, Bayrakdar F, et al.
An outbreak of Ralstonia pickettii bloodstream infection
among pediatric leukemia patients[]J]. ] Microbiol Immunol
Infect, 2022, 55(1): 80 — 85.

Dombrowsky M, Kirschner A, Sommer R. PVC-piping pro-
motes growth of Ralstonia pickettii in dialysis water treatment
facilities[J]. Water Sci Technol, 2013, 68(4): 929 - 933.
Moreira BM, Leobons MBGP, Pellegrino FLPC, et al. Ral-
stonia pickettii and Burkholderia cepacia complex bloodstream
infections related to infusion of contaminated water for injec-
tion[J]. J Hosp Infect, 2005, 60(1): 51 —55.

Kimura AC, Calvet H, Higa JI, et al. Outbreak of Ralstonia
pickettii bacteremia in a neonatal intensive care unit[J]. Pe-

diatr Infect Dis J, 2005, 24(12): 1099 = 1103.

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Orme J, Rivera-Bonilla T, Loli A, et al. Native valve endocar-
ditis due to Ralstonia pickettii; a case report and literature re-
view[J]. Case Rep Infect Dis, 2015, 2015: 324675.
Nordmann P, Poirel L., Kubina M, et al. Biochemical-genetic
characterization and distribution of OXA-22, a chromosomal
and inducible class D beta-lactamase from Ralstonia ( Pseudo-
monas) pickettii[ J]. Antimicrob Agents Chemother, 2000, 44
(8): 2201 — 2204.

Girlich D, Naas T, Nordmann P. OXA-60, a chromosomal,
inducible, and imipenem-hydrolyzing class D beta-lactamase
from Ralstonia pickettii[J]. Antimicrob Agents Chemother,
2004, 48(11) . 4217 — 4225,

Ryan MP, Adley CC. The antibiotic susceptibility of water-
based bacteria Ralstonia pickettii and Ralstonia insidiosa[]].
J Med Microbiol, 2013, 62(Pt 7): 1025 — 1031,

EE, BIEH . EUA. &R BRI P B s g i I R
ArMrL)]. AR E R Y 2, 2014(17) ; 4182 — 4184,

Yan T, Lou ZQ, Wang L.C, et al. Clinical analysis of nosoco-
mial infections caused by Ralstonia pickettii[]J]. Chinese Jour-
nal of Nosocomiology, 2014(17): 4182 — 4184,

TRALE . B, J7 100 RE. 36 ) A H R mE B R T IR T B
4 [ DR BE AR AT RN 2% B 1 R A3 AT L. AR LR PR A e R
2013, 15(1): 6 - 8.

Zhang DC, Xia JJ, Fang XQ. Clinical analysis of 36 elderly
patients with hospital-acquired pneumonia caused by Ralstonia
mannitolilytical J]. Chinese Journal of Health Care and Medi-
cine, 2013, 15(1): 6 — 8.

Pan WS, Zhao ZM, Dong M. Lobar pneumonia caused by
Ralstonia pickettii in a sixty-five-year-old Han Chinese man: a
case report J]. J Med Case Rep, 2011, 5; 377.

Alnimr A. Bloodstream infections caused by drug resistant
Ralstonia species: a case series during the COVID-19 pande-
mic[J]. Infect Drug Resist, 2023, 16: 1339 — 1344.

Fiore F, Cacciatore S, Tupputi S, et al. A case of Ralstonia
pickettii bloodstream infection and the growing problem of
healthcare associated infections in frail older adults[J]. Ann

Geriatr Med Res, 2022, 26(4): 363 — 366.

AR 3 G 8 5 )

35| A& AR BB XIMEAE , F 5K, 45, B IR B R S e Uk e
A2 I PR R A e Tk 2 0 SR D ] v e R R
2024,23 (11):1379 — 1383. DOI: 10. 12138/j. issn. 1671 — 9638.
20246240.

Cite this article as ; ZHU Zhen-kui, LIU Ye-hua, WANG Ce. et

al. Clinical characteristics and bacterial antimicrobial susceptibility

of 42 patients infected with Ralstonia pickettii[J]. Chin ] Infect
Control, 2024, 23 (11): 1379 — 1383. DOI. 10. 12138/j. issn.
1671 — 9638. 20246240.



