EFIERS

BAEELGMASHEEICSVTIEFICE L
7 M7V NPEEZERST
MEZERERMEEEZ5NS 14

WH #z’-kA BE -~ #7 - BHCTRY -8k B - —8
BN 8- F2Y-EO B -RE ER-RHE ER - TH RBEY
) BRI
Y B BAPOR
) [ BAERIR)

* BB AR 5
e
o RS+ SRR

ZTE 12021781 H FER 1202198 22H

DAONE 3 AL T 7AARY YERAEETH ST ) 7FV > (CRX) ICXKBIEXEREE
B4E (AAE) ZRESFEGIZ#RER LTz, 83 matt, 5K 140 cm, K& 37 kg DFETEEDEMAEICH L
TE3IHMANLS CIRX 1 B2 g%/ 5 LT, £ 8HRAIC—BUEDOEHRLRZRY, BERZHEKILIBESR
EREEEBmLD, BELEFRRIZAED 2. F 14 %BICEU Glasgow Coma Scale (GCS) ETVIMI
DEFAEZE LR, BREE E2IVRZRE TAHOARIEREDRRENE & 61T, CTRXITK S AAE
DEJgeMEEZ, CIRX DIRE5EFIE LT, 2 16 WEDOREIFRELICINZ TEEDRAZRO I
B, 8 23 BEICIEBIRBREIITEER LT, ZORDEET, £ 8HEADCIRX b 7HHREIF
1,077.6 ug/mL LIERBITHEMETH >z CIRX MFBEDETE EHIT, BFLANIVIGHE LD, &
S5 6 BEE L, ERICEVONRREDRERIE, SEBHEREEETHDT L, BWEE
BFHICL DHEMETORIBENEN B ST &, BEAREGERBICERNNICEIREEEMFIRE LIz &
EZONe, TOESIBEREEETZEEICHVTE, REEREITEEL, AAEERE > BEICIZm
FREAEZ DBV EELZREL T, RSSO 2REENTRREINT,

Key words: ceftriaxone, antibiotic-associated encephalopathy, hemodialysis, low-body-weight

PUAH B HAXSE (antibiotic-associated encephalo-

pathy : AAE) X, ABREEIZBIT 5 EikkidEo i
Ho—o2k LTHMSENTWSDS, toimsihTn
HEFTWR WY, AAEIZE 47 7 0 AR

) RMEETHA LT L (CEPM) I2BWT

Tk, EREETE, sRGELEV T TIRED
FEBITHRILR TV PG SN T2, %3

Rt 770 AK) P RMEETHL L7 M) T F
vy (CTRX) IZBIF2HEHAL SN 525, M
IR L ORR T SR IEHETIE v, Lo L, 2
NE CTOWRE Y TILEImE LEREBERTENS
hEEAE EHROTHEMEIEENLETH b 4
bivbiug, CTRX THIEDHHEFIZ AAE % &
) BB E A RO IER 2 R L 7o, Bk EO R
R & LC CTRX MHREZRE L7z 25, B
e R L CIER IS Em IR % FR 72 O TH

AR R NS T R RRA B ESET 1-1
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T 5

RIFFEIE, TAVY U FES] 1D AHEM R
HNCHNY, TAZXSRE T 2 EERMIEICHET 5 M
RS ] CPR 26 4F 30 - IBEAETTEE - Pk
20 fE—HUE) & ESF L, PRI AR A 0 FE e
B L OEMFIENO I L CERANLHFIZL S
IR AR L, BS7 SO BEmt e fm B 22 2 2 DGR
(%NS 5 G2021-1 5) %15 CTEML 2.

l. fEH

83 t, HE140em, AE37kg THY, A

BE 1 AR VHE PR AV e L2 L C & AT (A 3 [,

100 3EEMH]) ASEASNBEBETH L, BAERIL,
PERRIE, 1SVERRE, ST Ch oz HHEEIZY
F 7V 7F 1 H5mg 7T rERE KN 1
H250mg, 720NV UVEEL1H5me, +
08y Y VIERIE L H 25mg, SV 7 774 ViR
MiR1H25ug, HAWBAIHG6EE, N/ 77
W7~V 1 H 20 mg TH - 72,

ABES B, ENEGHRIC39C OB H D, i
Be7s & ReaHk S e, ABEREO AT I, iR
381C, /LA % 93/43, Ifil - 133/53 mmHg, W%
$20/%5, RIEIMEEREREIZZENSTI5% TH-o
7o IMEAEAERT R, HIMEkE 16,700/ul, ~NEZ
O v 84 g/dl, /MR 142x10/ul, 1iE 7
VT3 UE27 g/dL, M RFEEFR 14 mg/dL, i
W7 LT F = Al 254 mg/dL, IMifE S b ) 7 A8
140 mEq/L, i 7 V) 7 41 3.6 mEq/L, IfLiE 2
o — Ui 103 mEq/L, BEERILEE 78 mg/dL, C Kt
P& 37 mg/dL, a7V b= 32ng/mL,
MYV IVE M 07 mg/dL, y-GTP 9 U/L, AST 6
U/L, ALT 10 U/L. WR#FE PH 75, & +3, B
+ 7 -, #&ll—, RBC 1 £i#i/HPF, WBC 10~
19/HPF, Mk =, Td b, KK % T3 Candida
glabrata % 10°/CFU # it S 47z BRI L 72 1M 5%
#7256 Serratia marcescens [¥ VN7 5 L/E R
731 v (TAZ/PIPC) : S, CTRX :S, 7% ¥
Y & (CAZ) S, CFPM:S, 7 X b L F F &
(AZT) :S, 2ua~ts (MEPM) S, 73hv >
(AMK) :S, LER7u¥x4>>» (LVFX) :S] &
L7z BIE THRBEETRGVPH o722 805,
RATRIEZ L\ b oD SR R ER CT 128\ T
bEOMDOEG % b DFT R ko 12720,
IRIYIC IR BRI GRE & F2 0T L, TRIMRE LR L Co 39
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H225% 139 H £ CCTRX 1[0 2 g % 24 I [ 1
B CHe L7ze 45 89 H oI iArs ik, FimEk
$13800/ul, CRISTEEHE512 mg/dL & #1E
WTH o 72H, EMGEOKIR367C & EED
720 L2 LA HICHIO TRMZATR, BEEE, o
SR % RO 720 M, MR, MARIZIER T, f&rH)
TEZTTRETH 1), I AE AR R0 IU R B L L R 57,
i L UL X Glasgow Coma Scale (GCS) E4V4M6
Tholz, BHIBERAILB I EEMRA (MRI) O
FIIBIHEBAEZE O A CHERFT I R0 o720 1
MEZERIZIRM T &3, EEICHEEBIE T L L
L7z B9MH2SH 13 H T TIFAER I 2
<, ZORRTITHMEERIIAIRC L 5 —@k
EEZ T,

% 14 HIZF O GCS E1VIMI & ERkEEA N
B, PSS —REICIE R L 72 AEEIIC A/ S X
2 JRMER IR HENAE, SO G ~OEZ B 72 2

Z, YTENL D5 mg xERIZS L 72 RUB L RED
BNl MEMAELFERT 5 &, HIMEREK
21800/uL, ~NEZ TV 84 g/dL, I/MEE 164
x10%/uL, M7 V7 3 V25 g/dL, MR
28# 38 mg/dL, IMiE 7 L7 F = it 538 mg/dL,
IMi%F ~ U 7 41# 144 mEq/L, &% Y 7 448 3.1
mEq/L, iy 7 0 — )Vl 105 mEq/L, FEERIILHE 75
mg/dL, C R &EH 74 mg/dL, M7 v E=7
JEEE 14 pmol/L, #2¥ V) V¥ Ui 02 mg/dL, y-GTP
7U/L, AST 9U/L, ALT 8 U/L, HUIRRRA#R
VE Uil 661 uIU/mL, FT, 088 ng/dL TH Y, Hif
MR EHYE R SICEREITRIIRO o7, £z
58 HIZHIE L Tzl ¥ 4 3~ B, 16 ng/mL
(F:#Ef © 24~66 ng/mL), M+ s I~ B, 832
ng/mL (FE#EME : 66.1~1114 ng/mL), MHEY K
¥ =03 ng/dL (FE#EfH © <3 ng/mL), Il ¥
U R FF— VIl EARE (BEH#MH 0 6~40 ng/mL),
Y1) K343 v =02 ng/dL (FE#fE :© <06 ng/mL),
A ¥ % 3~ By 313 pg/mL (3 & : 180~914
pg/mL) THVO, MALES IV BMEETH - 72
Z & H 5 Wernicke BIEDO W HEMEA £ 2, 77 3 >~
1 H 110 mg D& IR 5- % Bta L 720 SR &
LC, BYEDEALD S Bl E~ 72 5 22 felE
Oz, CTRX 12X 2 AAE Wb £ 2 5z,
CTRX 1X 11 HI#5- L, WIME 0§ 2 G %
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Fig. 1.

HRIIRERLTBY, EFREPLEL TWzo,

IRGSEFFERD & kD 9 2, CTRX o5 % H ik
LCHEBEICEMEBIE T2 I E & L7, MEME
(CSF) A2\ TiE, MFENFFER & ik L 72
B, CAPATIEDRENO LA TH Y, T2
JE95 % 589 T R Cld e v & O T & CHEREZERNE L0
Lahoiz,

% 159K H, GCS EIVIMI & &kl ~Vic2 iz
ipo 723, B, BRFIVT 2o, FAMEMEN 7
DPEFE & % 2 TAZ/PIPC 225 g & e M FE T4
HBa L7z

5516 9 H,  ERREEE O R MR H AL 2 1

EL72E A, I A TEARMEORA Z 7RO,

CTRX i %> Wernicke e 7 & & FJE L 72 VAT A
L#z 7 (Fig 1o

CTRX k%, #FICE#L ~VidgEL, 6 21
WHIZIE, GCS E4VOM6 & 72, AFHR U /LY
ZRBL72. #2390 HICHMR L 22k TIlE, Sk
TRERIEASTEATH R L Tz,

BH, MGG % BTSRRI A N AT 5

Electroencephalogram showing triphasic waves, mainly in the frontal area.

HBEAEMN L, BEEAsu~ M7 7 4 =2 Hw
CCTRX M gEAME L2 A, ROIZERHR
[ % H0 7245 8 9% H D I i EE S 1,077.6 wg/mL
EEMETHD L LT, FoEim s s
i) & 72 o 721 0% 18 9 H O ML AR EE 1% 495 ng/
mL LT 2oz (Fig 2)o
I ER

FIEBNN BT 2 ElkFEE O K I, CTRX IZ &
% AAE oMbz, BEGE, © 4% I Y REZIE, TAD
ABNER EOTMTREMEDE 2 i, RRBROKEE X
HELAo7o ¥¥ IV B EBOKTIZBEICES
REEZON, ERBEECHERE 2RO L
BH SN TS Z & A BREFIRIAF IS TR L L 72,
Yy 3 A A BLG L 72 01k CTRX %5
ILERIBTHo72DT, ¥¥ I Y REZENSHD
EMbEEDOFRTH - 2 EMEIEEZ 5N b,

CTRX O I EEICE L TI3&2 20 HmE 27 H
%o Pollock 571%, BEHEREATIE R 2 RS F12
CTRX 2 g IR O S ML 255 +41 pg/
mL, WARMAFEEIL45+11 pg/mL & /5L Tw
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Fig. 2. Time-course of the blood ceftriaxone concentrations and Glasgow Coma Scale

scores.

The concentrations were measured before hemodialysis session or infusion of ceftriaxone

(2 g). HD denotes hemodialysis day.

5o F7-CTRX 2 & % AAE 235t b 7= JEB O 3%
HTRTMLR R 12 DWW T, #9120 wg/mL?, 450 ug/
mL”, 472 pg/mL B £ 1M 422 ug/mL” & O =,
AAE JEGIEREIC BT B Mg el 814 g/
mL" 7% EOWEDNH 5,

A b CTRX&GHTO M7 7 if % il %
L7278, WmbEHETH o728 8IKH D 10776 nug/
mL 3O 24 F5IZZ LTz, 72, 10776 ng/
mL ZERE LT, 5fiatE% 021 L/kg” L i%E L
TCTRX 2 g# GO 2R 5 &
1200 ug/mL %2 TWADHREELE 2 51, BE
HMEWE L COIEFITHVIMAFEETH > 72
CTRX 12 & %A AAE 288t b 7= FEBI 12 B Vv
T, CSF & CTRX #EZHE L2 HW 5
FTHFA SN D25, AREHITILCSEF 2 HILL TH
59, EBHEHC WS o 7,

FGHIE R OB RO 2 50 (5 1495 H 13 KAs
9660 pg/mL, %169 H 9B 455794 pg/mL) »
5 1R A F IR 2 #5555 &
597 hr & 2 ), KRENMMI CHFICHRE SN TV 510
WOBENT B O 147 hr & BT % & FIHIZHE
BLTWAZEDHEE S 720 CTRX GIHITHEM:
VT A0S, JBER, FFRRREEE % & O RE LR
TAHIRIIRO SN o7z CTRX IEHFE, &
CE BB SNV EEZ SN TWD DS,
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MeFR BT B E O—HTld, CTRX OHEMEZIZME A
DR E VIR HE SN TV DY, RIEF O A
BErf o B U B & SRME, 54T 54— FLX-
12 (JEME R ZATVRR) =704, HEY
PEiifs 12 m°, HBREERRUAAL), M= 2% 130
mL/min, 1[0 3K/ OIMEEN 282\ &, FEE
RN 2 RS H 1, CTRX ORI T (25228
L2 RIS E T E 2\

%72 Tan 5713, FEHIZB1T 5 CTRX D R4
HEEY B RERFAT O T, EHEREDNF LT b IR ED
Yy, ¥ — 7 REE R MR BE — IR A% T THI A% (area
under the blood concentration-time curve ; AUC)
HEWEATHILEHEL TS, Inoue 57D
T AAE 2 38E L 7ESI O R E 1L 572 kg B &
M53.7 kg, Lacroix 50Ot 7 7o AR ¥ RPLH
FIZBITSH AAEAETOFIEKEIL 698 kg TH
0, AIEBIAHS 37 kg LIRAETH 722 £1d, CTRX
ARV o 72 ERO—D2 L E 2 Hild,

RIEFNIHEIMIETH 7272 CTRX%# 1 H2¢g
B L7278, RIRMNCETIE, [HEOEHRERE
EHZE, AFIPEFNERET D REEDH B DT,
M EE 2 AN E T & 2 WA I3 G807 1
gHEMBA WL )T A L] EMHHLEOER
RSN TV Do AIEBIOIEE =W MR,
EEEREEEREE CH L I L, BRI BN S
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WX BHRME T OB S 5 2 LTz, i fkE
R BEIIR LT, AR G e ke S L 72
CENENEEZ SN,

— VBRI EEANC & o THED & 9 7 B E 2 Ak
EREERAIEZ 2HRIT 1% DTMEEZ 5T
o L LEREBERTEELZLELICURE %
xF4 & L7z CFPM 2 & 2 Hp iR wf e B 5 oD 564 1
15% L O#HE"SH L, AAEDH L, 770 R
B CREEIC L L LD type 1 I HEN S,
7 70 AR CRHEED AAE BLHRRPEAE
1313% & IFTOWRAREIZOWTIE, v
WA (seizure) 1 IR=Y ) ryBIPEL7 702X
R VRPUEFED AAE TENEN38%, 35% &
BLEZFRO 575, Rk 7 7 0 AR U RPHHET
IFIEF VLA (nonconvulsive  seizure) 25 54%
ELZVZ ENRMBLENT WD, 95% 2Nk R H % 7R
O, MRIWZIEH® T, &GHBEHHTEAEL, Wik
BEHTWET L EENTWAY, F72, Triplett
5%, CTRX & CFPM |2 & % AAE JE 6 @ [ifi IR
s XA R 2T L, §XNTORFICER
T R EEELE D EDSTRO H i, BN % £
L, B CIE=Mgsilos l bzl L Tw b,
RIEBNE, B SRE 280 5 2 L, MRIATIEH T
ol BHGHIERICEFE LI LR EDND,
CTRX 2L 5 AAE L LTFHFELEWEE Z b7,

7T VABIT LT AR VRIIHIEIC L
HAAE OF— 7 X—=ZAFEN L B &, CTRX M
BB 2l oE L 2 72 18 E B 0 85.9% 75 CTRX Ifil
B OREHEM 10~30 mg/L B2 TBY, =0
95 500% IFEREBEEREETH - 72, B
FHEFE, HIZEDMPRES EALLTWIETT
%<, AR K o TIRERMIED & 5 & ARSE i
FETxtd % dEHERL iR EE ORI G ST 5 720,
AAE OfelRF LS N T b, REFNIL, B
PR EEE CREOMED Ho722 L2 b, AAE
RRIELRT VIR TH 72 EZ BNb,

PLb &Y ARGERNE, CTRX L b i B 28 B il
ThotoZ &, MRFTARPBIYTH 722 &,
AAE OfeBRT2H LTzl e s, K
RV Tz o 72,

CTRX 12L& %A AAE ~OxfiL e LTix, 5ERlZziG
WOBEIMIET, G IETRBBIE L5, ik
LANNVOLERRD L FETIZ6 HEEL 7, Bhat-

tacharyya 5 OV B L, 770 AR »
RPRHED AAE IERSGEE THRE3 H L S
THBY, FEFTEEI 2 ORI D H - 727K
ELTIE, il Lam ISR R &% 2 b
7o F72, MRS, CTRXIZ X 2 BEICK LT
M TG L 7B & s LT %, ARAES]
Tld, CTRX Mg EA S E mfE & fIH L 7201,
HkbEENYE L eh L Tholo 2 b s, R
ZRIGHEE T B MERE 2 ET 5122 hdol,

77 AR VRPEIED AAE X CFPM T
SN TR, L LEio 77 > A1
B LEWER T — % X—=ZFHAENZ L % &, CTRX
& CFPM |2 & % E £ 7 Hr A A R BRI 1 ) 2
EHEEIN TV D, FHE30EEL 7 MEHR - §F
EMBEERT — 5 X—A (NDB) +— 77—
Nz & A & CTRX & CFPM @#) 9 f5 D i H & 28
HALPWIETH L 6D, CTRX @ AAE 13
12 L#/NGE S LT B AT REED S %0 AIEBIOD X
INZEFRIZB VT AAE [ZMB oM E B & o)
DK TH %, CTRX QA CETIE, b
HWEDVEMIZE N LTV 5ED, AF T CTRX
I R | L PRBE AN CTh 0, Sdliiifs 7 o~
N7 74— 7 EWFRRE D B B Hiik T OWE IR
TESND o AFEGITHRERINA SRR Z/L LT
PR 220, @R 282 EH 52 L
L2 o7oe 412, AAE %o 728 RC CTRX I
RIEEEHIENER TE 5 &9, RERIEReHmAEL ~
¥ —TOMN P2z L, —HeBE TR T RE e My
RHIAEFEN S

BN BT B A R G GE D 55 &, CTRX
F1HA4goBmHEEZH WL LEDH 5%, Le
Turnier 513, &eE R BEAEOEZ TIILTIZE
BOEE L6, SHEORAEMIIREZE
] LT3, —J%, KE Clinical & Laboratory
Standards Institute O F#ETiL, ByAMEEHAIT I
K4 5 CTRX QS d 5.513 1 g 24 B[ & & &
o TWhe AFEFID L HIZHARNIZBIT M4 E
THEEZBHREHEE 26T 2 HETIE, CTRX 2
FIETEHCMAREIET 22 EWH L7720, 1
AR R GE R UAE D & 9 12 b 2 5 EHE %
BS54 o6 %ks CTRXO#%GE*1H]1g
ET LM LOFEELETIRELEER D,

ARAEBNE, CTRX SBEH & B L CIFHIZHmW
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WA HETHEFIIBVTCL, HSEREICESRL
AAE % Bt o 72 B ZIE M AR B 08 & 2 e 72 #i ) 72
A% i L, RIS IS O 5 BEMEADTRIE S
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A case of antibiotic-associated encephalopathy with
very high blood concentrations of ceftriaxone in
a low-body-weight patient on hemodialysis

Hiroyuki Uchida’, Takashi Sakaguchi’, Igen Hongo”, Kozue Shinoda’,
Sho Tashiro’, Kazuaki Matsumoto’, Masaru Samura”’, Tomoyuki Kato’,
Mana Sekiguchi’, Miharu Nakajima’, Masaki Mitsuda’ and Yoshitomo Kawai"

" Department of Pharmacy, Kanto Rosai Hospital, 1-1 Kizukisumiyoshi, Nakahara-ku, Kawasaki, Kanagawa, Japan
% Division of Nephrology, Kanto Rosai Hospital

? Division of Infectious Diseases, Kanto Rosai Hospital

Y Division of Pharmacodynamics, Keio University Faculty of Pharmacy

¥ Department of Pharmacy, Yokohama General Hospital

% Department of Pharmacy, Musashino Red Cross Hospital

We encountered a patient under maintenance hemodialysis with suspected antibiotic-associated en-
cephalopathy (AAE) caused by ceftriaxone (CTRX), a third-generation cephalosporin. The patient was an
83-year-old woman, 140 cm tall, with a body weight of 37 kg. She was treated with 2 g CTRX daily for
bacteremia starting on day 3 of admission. Transient alteration of consciousness was observed on day 8 of
admission, and on day 14 of admission, the patient became unconscious, with a Glasgow Coma Scale of
E1VIMI. We considered the possibility of AAE caused by CTRX, as well as the possibility of infection, vi-
tamin deficiency, and epileptic seizures, and discontinued CTRX administration. On day 16 of admission,
her electroencephalogram showed slow waves and triphasic waves. Then, on day 23 of admission, the slow
waves completely disappeared. Later, it was found that the trough concentration of CTRX on day 8 of ad-
mission was markedly elevated to 1,077.6 ug/mL. The consciousness level improved with decrease in the
blood CTRX concentrations, but only 6 days after discontinuation of CTRX. We considered that the mark-
edly elevated blood CTRX concentrations were due to the severe renal dysfunction and reduced excretion
of the drug on account of inefficient dialysis conditions, and the relatively high dose of the drug adminis-
tered to a patient with a low-body-weight. We wish to emphasize the need to pay attention to the dosage
of CTRX in patients with these characteristics and the need to measure the blood CTRX concentrations
without delay in patients with suspected AAE.
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