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FBMICELHNC T TILHRER G MThbhTwb
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WIEDDHD.

SGlbivbiud, ZRBRE A TR ERFmE 11
H HZFE2A & e B iR OB TR RE L, AL
PR Ge & i S, Rl AT BB T h o 72
A%, BRBGEIR A (PCR) 12 & o THIK WA Pseu-
domonas aeruginosa EFZWE N, K@z 5 —7 v M
L7 R OPURE GRS X D 6T & 72 1HER] 2 #E5R
L7zDOTHET 5.

E Bl

B B8k, A

FF  FER, el B

BEARIEE @ 49 % @ SR B 28, 50 % - BRI (A
BElE HbAlc 6.9%), 53 % @ IR (EEFH).

AR BRI L, BRINIREZR L, RESE T

WIRE : A MRV Y, Y7 TF o v,

BURIE © ABEDR 6 F1 770 5 AATIRE I e e B i
TASHBLL, BRI EE & i Sz, &
[ BRI A L C & 77212, FAlTE I T Y4Bk
EABHZABE L, A N TR B ETE S T 25 idT S /e
(I cefazolin $¢5-). 45 11 9% HIZEZE 2 HE 9 38T

SURGETRSG © (7 104-8560) HEHCHR oL XA 9—1
B2 T 5% B N R S S i JITEEORER

BOFRBDD Y, BEEOPER R & B o7 BB
HER & BiAE L Tz, LGB B R R bR,
piperacillin/tazobactam 4.5g 8 Hfm¥5-25pB S h
7o, BABICHMAL, EREBRLA. B11HmA0
IR K5 #8 @ HE F Escherichia  coli  10°/mL (cefazolin,
cefmetazole, piperacillin, levofloxacin {2 #5521k B
) ABEETH 0, 15 9 HIZPIR B cefmetazole
lg SHEMHHRGICET I Nz, LA LA 20 9% HICH
J 38C D FEAD D - 72 72D\ M B g G BHIC T v
Hv kI N

BARAT R - ERREB, IE 120/72mmHg, JR¥E 100
/5y (4%), KR 384°C, WP %L 18 /45, SpO: 98 % (=
5.

BHSEHR « R L, MPE 0, OF R/ERL,
BEER - SR, ik, R L, D B B L,
WM s+ ER, DUk RBEZR L, AR BAETFAN AN
WZHH S 27 3R - IR - BRI e Ao 722 (Fig. 1),
RO TR & iR 7. MRS & IR —#%
MASRER (Table 1) : AHIMERE, CRP, #RIMERE
oMb 0. JEHRFEER L. R AE 2T
P L. JRE;E B BRI A XA B S 2
EE L. G CT ¢ A8 N TN BE 8 R B R Gk e
JEOWEE LA 0. SBSEE, WWEB, BN, IR,
FRNICEET R L.

Reolh - HEOKN & L CTHELEBFZOWREEIZK
AENT R E 5o 72, HNEAHTH Y, i
#1% cefmetazole ZHIE L, cefepime lg 8 KififH3H
X O vancomycin 1g 12 KE4g0 PR G E L
7o B8 239 HISHEBAD i L T 7o 720 3R B b %
L, cefepime % ciprofloxacin 400mg 12 M 4g4%
5.8 X UF vancomycin % daptomycin 500mg 24 B[]

AL MRS 948 3



PCR WA Tl S 7z N TR &S o 1 JE 51 339

Fig. 1 Appearance of the surgical site
No redness and swelling is seen around the surgi-

cal sites. But, when the surgical sites were palpat-
ed digitally, there was an incompatibility.

Table 1 Laboratory Findings on the day 20

Blood count BUN 8.3 mg/dL

WBC 11,700 /uL Cr 048 mg/dL

RBC 313x 10" /uL Na 137 mEq/L

Hb 9.0 g/dL K 40 mEq/L

Ht 275 % CRP 1546 mg/dL

Plt 549x10% /uL ESR >100 mm/h
HbAlc 6.9 %

Biochemistry

AST 15 U/L Coagulation

ALT 20 U/L D-dimer 6.6 ug/mL

LDH 153 U/L

ALP 327 U/L Urine

¥-GTP 76 U/L Protein -

T-bil 04 mg/dL Glucose -

BUN 8.3 mg/dL Occult blood -

Cr 048 mg/dL

Na 137 mEq/L

K 40 mEq/L

O GITER L. B2 WMHIC% 5 TH I
AFRRE L CWz/z o, BIERRE DRSO 72 01255
MRI M4 &2 47 o 72, 2 OFEH, o N BE Hi ] BH (2
BRI 2 52, S PREKERHLIE D ST L & 86 7.
NI &G & W L, NI B E PRARES & %EH
h7z (Fig. 2). 45289 H, 72 1B B A PH o Ak iy 3
iz a— 4 FFTHEM LT, TE MY PR L 72,
Zfl (Fig. 3) IZRB LR BOTHY, 77 1%
BTEBOZHAMIRZ RO 72HHME 330 % h o
7o, BRSBTS 5 72720, 5329 HIZZH
R OFRFMREZ v, ANTREEG DR & U CTHE
AWM IZ D W T Z N Z R 7 Conven-
tional PCR #iA & JfifT L 722, Z O#ER, P. aeruginosa
DIEWEEMEE 2V, Staphylococcus  aureus, Group A
Streptococcus, Group B Streptococcus, Group G Strepto-
coccus | LT RTBMTH 572, F 72 Staphylococcus sp.
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Fig. 2 MRI findings (STIR: short TI inversion re-
covery)
There is fluid collection around the left hip joint.

Fig. 3 Fluid sample taken from the surgical
site
Gram stain showed there is no bacteria ex-
cept White Blood Cells.

BHT B AF LY YIFEEE T TH % mec A DT
Thotz (Fig4). LLEORENS, P aeruginosa |2
&% NLReBAfT 3 & O PG & BT L 7z
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Fig. 4 Polymerase chain reaction (PCR) of the punctured fluid for Pseudomonas aerugi-
nosa (gyrB gene, 223 bp). Other PCRs which detect S. aureus, mecA, group A, B and G

streptococci specifically were negative.

1. Extraction of DNA from joint fluid was performed using a Mora Extract Kit (Kyo-
kuto Pharmaceutical Company). Bead crushing and phenol chloroform ethanol precip-
itation were performed to purify the extracted DNA.

2. As a positive control, the extracted DNA from a confirmed strain of P. aeruginosa

was used.

3. The amplification product of PCR corresponds to DNA extracted from P. aeruginosa

by sequence analysis.

4. The long band noted in S2 (10-fold dilution of puncture fluid DNA) is a nonspecific

band to human DNA.
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EHIRZHEIATH o 7275, 333K H 25 P.
aeruginosa JEH\IX L CTHIZHEHET 572012, T
MR R RN A 2 WRE L CTHUR3E % cefepime 2g 8 I
M5B & O tobramycin 180mg 24 Fifil4: (4mg/kg/
H) OPFHEGICER L. ZOPuREERERRBRE,
B CEE UGB U 72, sl P & PuE kG
HWOATRBRIFTH o722 05, BEARTIBRE
OHWIC XY, AERERII I Tb R o7z, LidhiE
2 A &R 28 A MG L7z, ZoRI3MkERED
H\» ciprofloxacin 800mg/H 4 2 WIRICEH LT, #
62 9% IR PLR e L 72, DI AL Sk C ciprofloxacin %
kdse L, NEERIZHREE L CRF 280 H M o NIRIGH %175
7o Witk 2 AR L2As, A TR G 0 R
7, WWL-RREBTHS (Fig 5).

z =
(1) ANTBYsI&Se & R 2 0 7230 O A1

DEFE
AH, NTHEESFHOMHEZEIHML w5y, AT
BET &G X N TR E R TAR O 1~12% OBEIE
Ptz ash, WMBEEHEOTTRIEELDIDOTDH
Y NLBEEEo613, NLFTEY R T/NA

[Lane]

$1:Undiluted solution of puncture fluid DNA
$2:10-fold dilution of puncture fluid DNA

P :Positive control

N:Negative control

M :Molecular size marker

F 7 ANV AT NTHGES LM 2 PURE TR
BIENVUETHL. GHTHEMEDHHREDLET
HbH. L OPHEIEI N F 7 4 VLAERENART
HB72DIT, HEEHIEPESIIL W, Lz T,
FT7YR< Y, FLF—v, ANTHESHERTN -
WEYIEE - BRI A 72 & OSVETE RS L 7 % B
BLIXLIED S, F6HLEHEDHEED ZD
THBRYME OB 2 EnRE LT E 757,
N T B RGO W & B8 2 Prd iR 2179 729
W2, RNEORESEFICEETH L. B
F R PRI DT A, AT S ERIL L 72 B AL O ML
MARDOR AN ER SN L. N TREHREICB T,
B FTE R AR O M T B 2B AL, BT S DU He D58
Hancwza, MEsSRZYREE TN+ 7 4V 4
WCELNTWAYA, BIUHBEINL I THREEZE
TLMBEOEAEE, RNE RIS BELEE 2%
WEDHEH QubDAZTFY AL L, AL
P 403 e e o BV 0D S5 S A C RN T 2 e h 9 % IR 1
¥ 72%, FERIER 5% LGS TWBYY. F-H
HLRE FE M A 0 IR 13 2 T e (Al #% 3 4 A L)
TIE91%, EBHEEG (Bt 3 7 HU#E) TIE79%

AL MRS 948 3



PCR KA T & L7z N LBIHi G0 1 i)

341

Fig. 5 Clinical course
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MRI  puncture

Pyelonephritis suspected t

E. coli was detected
from urine culture

P. aeruginosa was detected from
puncture fluid by PCR

Discomfort and pain inside the wound

WBC(x10°/u0) 11.7  12.8 9.9 9.0 10.0
CRP (mg/dt) 15.4 145 8.9 7.0 6.6
ESR (mm/h)  >100  >100 93
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HSTRECTH 5 2 &, @AFEIEAM M EIRF O A
HETH S Z &, OWRENTRHEROMIDTHETH
LIl ENPFFLNLYY. NTHEMERICBNT
b JE KA W W 00 72 60\ BE I F 72 (2R GHLik  %
& TRAESH SN, ZoF M 503 2 85
DHEML TV B2,

PCR AEIZ S WL OO H Y, 10T T
A= HTHE SN DWEAKZERNIZT 5 Con-
ventional PCR ¥, 1#MOTS54 <=2 HnTHHW
5% B AR A ] B8 7% Broad-range PCR i, 2 #DL
FOT A<= HWT, 1 O RKSTHEB O EK
25K H T BE 2 Multiplex PCR #: 7z E25UEN TH
57, ASEBITIE, AN TLBI &G 0 S5 KA o 3% W
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B 2 NI HNES LT PCR IED Y A4 7 v
B3I ehiTtassr (EHLIH~8F (7N
DHIEE LTWa) 720, YIRS T TRk z 3R
L 72 AERINC BTl Broad-range  PCR #:%° Multi-
plex PCREL D bEWHBIBENEONS EEZ T
MHTH A, MEFITIRERNBAY & L THED LK
WEwb D, §74b5 S, aureus, Group A Streptococ-
cus, Group B Streptococcus, Group G Streptococcus, P.
ZTLTAF V) YIHET By ERR A% v
Coagulase-negative staphylococci D HEE D 728 D mec
A BAEAIZ DWW T RS Y % Conventional PCR AR
Hafio7?. TR P aeruginosa @ PCR O HH3Wy

aeruginosa,

PEE 2, o PCRIZTRTREETH -7, wRIS
AIEBNITATHREES G- T T P aeruginosa \2 & 5 A

TG L BT 5 LD TE .
KIEBID & 9 7 NTRIEIEGIC BT, B ds
BYETH - 728a % E12id, BRMAEWZHO7z012
2RI R IR YA KR D % FE PCR WA 7 & 0 A% T WAS
FEBTHLIEELERDVDLEEZD. 7221,
FETREZ L L LT, BEE TR CHMAED K
EN72L LCTHZ0MAEw LT L EIKMAY & 1X
ROEBRWZETHAE, T F7IX—aVIZEDHED
MHBENDLELHY D 5. FLEBRERTIETN
TOWEMHTELVWEALH L. Lo TEEE
BRIHREL LS LEbE2) 2 TRAMIZHEr§
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BLUEENH B, F AT HRAEOMBEE & LTI,
T A N RPRBOEIS 2 &7 B ESEHE R GRS S B
2L, WARMETETH, MWEERZEEIANRZ
EREVPETONDLY. Bl ATKEERGIEF XD NT
MRG0T A4 ¥4 iy, NLEERGEOBHIC
RS LETH ), EETFHRAELR S X 5008
BWMRAE IV —F AL LTIRERI ATV A
W,

Vb2 S, BENEBE D20 0EE A Ec
DA TIE R L, LIMESERE L OFHsLEL
bbb,

(2) P aeruginosa \Z & 5 N TP DHH & P14

P. aeruginosa |2 & o N TR &G DML, k0D
88% LW ENTWDY, FHZ AT TMi%3 »
H VAN A U 72 I GE 0 5 R 1 O T P aeruginosa
FHEZ , 15% &) A H 5. P aeruginosa
2 &5 N TRBEG B O FEER B I OW T, PR
5 22%, BRIV 7= F 22%, WHALER F 2 ILWIRE
ROFMIED D 2 BED22%, FAEREATTALF
F F 72X R HF IR E 23 16% T > 729", A%
BlIAMi#: 3 A ALMNICEIEL TB Y, WRWLH S
Eh s, ENWAS P aeruginosa T %) A 7 D5EIR
RTholtb SR 5.

P. aeruginosa \Z & % N TR D PR ILER S h
TRREIC I D R 2H, —#RIIGATHES oL
HFLWEEZLNTWD, 2 BBy A TR i T
MiGHE % 52T 7B CEHR B AG T 2 RN IEG D FEIR A
e\ BliE 83%, YRR - B BN & 520 72 BT
80%, 77V K= v OARTANILEE% AT 2iHHE
ZAF 7B TIL 26% Th o720, N T O RAE 238
LWZ ERRTTF—FTHD —HT, P33 A
DN SEHE L 7= 5 0 P aeruginosa N T.BIS G 7
TR Y FEM T CA LS Z AL, Tk
ciprofloxacin 1,500mg/H 42 Wik% 3 7 H #5451
7o TIE. WBHRRIAER IS 36 71 H T 75% 13
Z IRBEITRII L7220, T okRE, AT 2R
L CRMPIR IR G 2179 HEIC X 2GR0 he
HERTHOTOH L. REFIIFMHEITHIIC, B
M PR 2 2R L 72D B 12, P aeruginosa &
P12kt LT cefepime 2g 8 WifE]48: B X U tobramycin
180mg (4mg/kg/H) 24 BefH o A5 % 51 4 .8
ke L C BN 10 R G 21T o 72. P aeruginosa
12 & B N TG 0w Y) 7 iEH I RS D v TSR
BTIELETAFIA VIEET > TWRWA, M
PR T RITF AR E~OBATHEIEN 72 ciproflox-
acin 800mg/H 4 2 PIIRIZZH LEEE, ciprofloxacin
PIIRIERT 280 H MIAkRE L7z, HEAEIRDSERL L T%E
L7ZIREDRVCWwab 2 L, F72 N LRI Ok

WOWERZ WG CERL, MMk, CRP, ZARikAslk
HEFPAN THERF SN TV D 2 & 2R L CHUASEIE#
BT L7, 2% 2 FFOEEBIE TR DA
HEZ o T,
w =&
ASE B BE 8 PR 2RI O B TS & ) 3BT
& 72 P aeruginosa \2 & B N TEBIFIESTH D, 22f
R IBYSRE O BB oY a 1, Bz TR RN
BWOTZOIHEHATH S ERE I N, BRI
& P aeruginosa & ¥ — 7 v MIZ LT, BEMICP
aeruginosa V20§ B IEHAMEZ L) 60 B 7250 OHHE
VLRSI & i, 2 ORI R O WIRIUR H 6%
2179 ZETALHEESZIESTICHET S LT
&7
B AL DOBIEICEE L C I 72720 72 22 i
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A Successfully Treated Patient with Prosthetic Joint Infection Caused by Pseudomonas aeruginosa Diagnosed
from PCR of Periprosthetic Joint Fluid

Keitaro FURUKAWA"?, Takahiro MATSUO", Nobuyoshi MORI", Yumiko MIKAMI”, Kiyofumi OOKUSU?”
& Keiichi FURUKAWA"
"Department of Infectious Diseases, St. Luke's International Hospital, “Department of Microbiology, Tokyo Medical
University Hospital, “Department of Laboratory Medicine, St. Luke’s International Hospital

Most of prosthetic joint infection (PJI) cases require surgical treatment and appropriate antimicrobial
therapy over a long period, so identification of the causative microorganisms is very important to give ap-
propriate antimicrobial therapy for affected patients. However, the utility of joint fluid cultures has been
questioned based on relatively high false negative rates because of previous antimicrobial therapy and
biofilm formation in PJI. In PJI patients with negative results of joint fluid cultures, PCR testing of the in-
fected joint fluid or tissue is reported to be useful to identify the causative microorganisms.

We report herein on a case of PJI caused by Pseudomonas aeruginosa which was detected with PCR of
periprosthetic joint fluid. The patient was treated successfully with intravenous, combined antimicrobial
therapy followed by long-term oral antimicrobial therapy, which targeted P. aeruginosa, without surgery. In
cases with high clinical suspicion of PJI but negative cultures, PCR tests might be helpful to identify the
causative microorganisms.

(JJ.A. Inf D. 94 : 338~343, 2020]
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