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fiE B

BE I3 »H, &R

FFR HEE

BEAEIRE © ese AR LIRS, A RTHIRE (RER D),
BB o R B OK G B A H D, Trimethoprim-
sulfamethoxazole (ST) &#l% FRiNRFTH - 72,

BURIEE © X -2 A 5388 L, X—-1 HICYbEfaskz %
B L7278, BRIRZ A SO 0 REIED e 2o 72 72D IR E
Lol BRI X HICHE Y B A k% 2
Z L7

ABERE AR B 2 AR 95 kg, WR4A %L 148 [l /45, IR L
32 [al/%y, KL 409C, IMFE 114/87 mmHg, SpO. 96% (%
MR, B X <o720, IR Z L, W%
L, SALRY voNEERZR L, M cEA AL, B
A - k- IR L, BRUREDE RAF, RE SRR R L

ABERE o Mg, RBAT R % Table 112”3 HIMLERE
8,660/ul, CRP19.9 mg/dL & KIEKIED LA FED S, JR
LI CHIMEREL 15,324/ul & RIRASFRD bz RO T T A
et T/ 7 ARMRESBE SN, Ta—-RETAETLI
debris BVRD LN 722 L, BEE KL OCIEEE & Sk
E N Cefotaxime |2 X B {H#EEZ IR LA L 72 o 720 BEEEIR
BT X+1 ISP IRl a0 = — D RBFE RO 5
Nzh, PRI SRV &2 w7z - SRR ERET
IIBBR R DFF XD SNk > 72, SCV % &, Haemo-
philus WM 70 2 &M L CTAT - 7258 - SEATIR 3 M
HETIIERHOTREN RO SN, E coli LFE SNz, Am-
picillin (ABPC) #3 % MIC 1% 8 pg/mL ML FTH » 720 X
+3HIRHL, ~ M) vy AHEL —F—PEk A + LR
FTREERVE R AT (MALDI-TOF MS) T [l R & [l E &
N7z72%, YW 3 % ABPC I de-escalation L 720 X+7 H
(24T 5 72 = 3 — AT debris DA S 1, Amoxicillin
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Table 1. Laboratory findings on admission

Hematology

WBC 8,660 /uL
Neutrophil 18 %
Lymphocyte 68 %
Monocyte 14 %
Hemoglobin 11.2 g/dL
Platelet 375x10% /uL
Biochemistry

TP 6.8 g/dL
Albumin 42 g/dL
BUN 7.0 mg/dL
Creatinine 0.26 mg/dL
AST 30 U/L
ALT 12 U/L
LD 163 U/L
Na 134 mEq/L
K 3.8 mEq/L
Cl 101 mEq/L
CRP 19.90 mg/dL
Urinalysis (Bag urine)

Nitrate -

WBC 3+

Ketone body -
Urinary sediment (Bag urine)

WBC 15,324 /uL
RBC 3116 /uL
Bacteria +

WBC, White blood cell; TP, Total protein;
BUN, Blood urea nitrogen; AST, L-aspartate
aminotransferase; ALT, L-alanine amino-
transferase; LD, Lactate dehydrogenase;
CRP, C-reactive protein; RBC, Red blood cell

(AMPC) WHRNZET L CHBEE 25 720 debris 2554 L T
WizZ bk, BB A FAAGERE D 14 HIRICTE
ERTWwWzZens, AMPC OWIRMRIE 15 HR & L7z,

HERFIRERR

1. BEMEEFEIRE

R ENTRARE, 724 13=C =y 24 ] (HAHR
) AHWTT T 2t n Ejiti L 721 i % Figure 112/R3,
PRI % 58 5 TERE D 775 AR R AR S, FERIC
X B EEgsBgEs N,

2. EERE

PRI % 5% FIMEFEREE W (CeiMbs) &~y a v ¥—
R (HABD) ICHf#EHRL, FEIREFT35TC, 18
WERIRE 28 U724 5, 10° CFU/mL @ aa = —2358EF L7z, 5%
FIMFEERFH F o a0 = —IZEE 02~1.0 mm FEFEE TR/
R, v 3 rF—EEXFEH Lo o= —3EE£20~30

mm BETPEEHTH 720 BHEIAT=—DF 5 LY T,

<y aryF—EREM oo —3GNMERD 75 Lk
HRRH TH - 7225, 5% FIMWIERFH o> 3 0 = — 13K
Mg, MELCw/z (Figure 2)o

B E LT, B 2 e RE . (HAKEIE), 5%

PR, ~v 3 F %KM, ~NE7 1 VA ID4
sriRs i (HA BD), MHA (EWHbs), MHB (REESE),
Haemophilus test medium broth (HTMB, Xy 7 <> - 22—
V& —3 x3), Lysed horse blood broth (LHBB, v
IRV AN =TS y) [HRL, ZhENFRERNE
T & 5%CO. 58T 35T, 48 WRliikss L7 ZOMHE, ¥
FERREH, 5% FIMEERE M, < v 3 ¥ F—FEREH,
ANET A VA IDA GEEO T TO5E, HTMB THE
B0, RHEIRBIIZFNENOREREOM CTEN Do T2,
MHA, MHB, LHBB TIMfNOBEETHRE Lah o7,

3. EEFHRICKIATRKRE - BRRZFHKRE

<y IR —FERREHA S S N & TSI JER
e CRWHMEE:), SIM i CRBHMLE:) W3l UAF S8R5
T, 35C TR L& T A, B3 6 Wl #412 TSI &R K H
DERBE L OFRER AT 2NEZE L, PR B3 A5%E
b7z, Hiae 18 W #21C SIM Hidh 2 8152 L 74 4L, @ik
Bsthk, #AFEAERERETH - 720

MR L 72 WMH 2 McFarland 05 & [FZ8 128 R L C
WA ERL, 100l 2 HmPOK Ry r<r - a—uy—
V8 Y) AWML T Neg Combo EN2J 784V (Ry 7=
Voo A=V F =T ¥ N Y) I L 720 MicroScan Walkaway
40 plus Ry r<y - a—VF—Tx82) 12X BEE -
FHNEZ MR Z AT o 2R 8, 24 BRI RIC 7 u—2 Y =
VTORBFERDT, BEAREHE SN, E. coli ATCC
25922 = lw/zFa > s @ Neg Combo EN2J 734V DFEHE
BHNE T, W - SRR MR R & b IR LR
FUENTH - 720

A BRI E R4S L 72 W 100 uL %, HTMB, LHBB
WCZENZFIRINL, Neg Combo EN2J 7$4 )V IZHAE L T
SEBHTT35C, 18T #E L2 25, HTMB & w7z
RNAND T A= 2 VIZHEEDNRD H7ze HTMB 25%
BIZBDONT WA HBPHEIZTE S, ALK, MIC
ZHMCTHE L/ (Table 2, Table 3). AAbZFEMIRE T A
T LI AT L7249, E. coli (97.88%), Salmonella Paratyphi
A (212%) &S N7z, LHBB # w82 v 7 a—
A7 2 VITIZFE RO SNk ro Tz,

4. BEMUEICLZEAERE

MALDI-TOF MS 2 & 2 REMAEZ 1T o720 MKEEL
BRI &, LV A X TR VT MALDL NA 4 4 £ 78—
A7 A (Bruker) THIZE LHE L7720 T—F N— R F /N —
Var8000 &ML AT EHWIHIZI S 10%EH
T CTREMABIFON, £TAaT7 200 L ETE coli THo
72 MALDI-TOF MS i Shigella spp.& E. coli # XL
THETE VDS, R, 7 AREEREEETH 722
LD, WERH L E coli &IHE SNz,

5, FITVUERMU - TORE - £1L2HIK - FH

B RE

BEIATE LT, BREoF I Y v ERERRAE L, T
IV (BHAES) @ 100 ug/mL KEWR % 78 L, McFarland
05 &[5 12 EFR A U 7 BRI & 2T 12 % A5 L 72 MHA
WA S mm OEMAEENT, TOWEMICTF IV UHEH ]
uL 2T LIFAEREE T ¢ 35C, 18 KR LzksH, 73
VUMW AERTE T LRSI ORI T = — DL ARD Hit
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7z (Figure 3),

100 pg/mL F 3 ¥ Vil % MHB TEREA B L € 10 °~10
wg/mL OEMRZ R L7z HPCRINCZE N ZNIRMREE D
5x10° CFU/mL (2% % X ) \CHSRE 2 N 2 TH-RBRE T
T 35T, 18 MffhsaE L7z, MHitE LT, E coli ATCC 25922
% 5%x10° CFU/mL 2% % & 9 I MHB 12 2, A4 T8
# L7z, Wik, ThZFhoMHB 2RV TF vy 7 A F9—
TiRA L, mini photo 2000s (HZK#%E) T 620 nm O E
BT LWOEEZRE Lz, ENENOF I Y VREICB
% MHB @ WG % Table 41275730 F 3 ¥ Vil pEAT 107!
wg/mL OYEITHR B WSREEDTE L, WREOKE BRI T
H o7z

Figure 1. Urinary Gram stain showing gram-negative rods
(% 1,000)

FHOF IV & 10" ug/mL & 7% 5 X HEN L 7=k
IZ McFarland 0.5 & [Al45 128 BER A L 7= B B808 W 100 ul %
Iz, Neg Combo EN2J 734 W IZ#ff L C MicroScan Walk-
away 40 plus 12 & 2 [l - ERN KM A % FE0 L 72453,
JU—AT z VIZHEE RO LN, ELEEIR, MIC 2°H
B S 7z (Table 2, Table 3). &R 1E E. coli (99.99%)
Tho7z,

RO TINET, 107! pg/mL F 3 ¥ YA RAK%Z T En-
terococcus faecalis ATCC 29212 % Pos Combo 1] 734 V(2
WA L ST ARl OFERNEZ M A % F i L 72/ %, ST &4l
WZR3 % MIC 1 2/38 ug/mL £ ) BETH 0, HHEE R
FH# (05/95 pg/mL LLF) O#iBANCTH - 72,

Z =

L4 1%, M X N7z E coli SCV % &K% v T
Neg Combo EN2J 784 VIZHAE L T o 72 A& - FH&Z
PRADNREARICI DV HWEREE 2572720, HTMB %
TR SR VAR LIS 21572 AEREICH W27 —
FNR— 1%, WHAEER O W E FHUK % H v TSROV
P L 7235 B O 5 AL IR OB R % D L I/ER S TB
D, HTMB % 7236 O ER RIS Z LU R TE %
W7z®, MALDITOF MS 2 X 2380#4 T E. coli & [F5%E
L, 3 HRICFER % % #i5 L72e 72, Clinical and Labora-
tory Standards Institute (CLSI) %4 K54 “YIX E. coli ®
AR MR A 2 P AR A TFT 9 3541 MHEB % v
5XIRLTVBH I EHSY, HTMB %) THE 57z MIC
BEEME L, WHERRRIHRE L7,

AIEFITIZ, HTMB % W72 EF K2 RIS I D 5D

Figure 2. Colonies and microscopic morphology using gram staining of E. coli SCV in different mediums (X 1,000)
A: MacConkey agar incubated for 18 h, B: 5% sheep blood agar incubated for 18 h
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Table 2. Biochemical reactions of E. coli SCV

Medium MHB+HTMB  MHB + thymidine

Biochemical tests reactions reactions
Glucose fermentation + +
Sucrose fermentation + +
Sorbitol fermentation + +

Raffinose fermentation - -
Rhamnose fermentation

+ +

Arabinose fermentation
Inositol fermentation

[
+ o+ o+ o+

Adonitol fermentation -
Melibiose fermentation - -

Urea hydrolysis -

HsS production -
Indole production

+ o+

Lysine decarboxylase

4
+
Arginine decarboxylase +
Ornithine decarboxylase +
Tryptophan deaminase - -
Esculin hydrolysis - -
Voges-Proskauer Test - -
Citrate utilization - -
Malonate utilization - -
B-galactosidase - +
Resistance for Colistin, MIC >4 ng/mL - -
Resistance for Cefalothin, MIC >8 ng/mL - -
Oxidase - -

MHB, Mueller-Hinton broth; HTMB, Haemophilus test medium broth

Table 3. Antimicrobial susceptibility results of E. coli SCV

Medium MHB+HTMB  MHB + thymidine

Antimicrobial agent MIC (ug/mL) MIC (ug/mL)
Ampicillin =8 =8
Ampicillin/sulbactam =8/4 =8/4
Amoxicillin/clavulanic acid =8/4 =8/4
Piperacillin/tazobactam =8/8 =8/8
Cefazolin =2 =2
Cefotiam =8 =8
Cefotaxime =1 =1
Ceftazidime =1 =1
Cefepime =2 <2
Cefaclor =8 =8
Cefpodoxime =2 =2
Cefmetazole =16 =16
Aztreonam =4 =4
Imipenem =1 =1
Meropenem =025 =025
Gentamicin =2 =2
Amikacin =8 =8
Minocycline =4 =4
Fosfomycin =4 =4
Sulfamethoxazole/trimethoprim =2/38 >2/38
Ciprofloxacin =1 =1
Levofloxacin =0.12 =0.12
Tigecycline =1 =1

MHB, Mueller-Hinton broth; HTMB, Haemophilus test medium broth

HARBRRBAE D ¥ MERE Vol 32 No. 3 2022, 29
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Figure 3. E. coli SCV in Mueller Hinton agar showing growth
only around a thymidine-containing disc

N7 MIC #8# e LTHE Lz ZOBBREZE2 S EH
RiZix, 77EiE 72 E coli .3 CLSI A A FI A4 IZH#Em L
T TIER AR SN T, ZURESHERIN T Wk
ZHWTMIC 2SN fEZHI L, iSRS E il
TH 5 TEPEG LN LTHEROBHE TS 2 dvE Lz A

R4 U@ L7z HiETf bz MIC 25# 1CHiRw 3
ZRIRL 726, FBREIEEISHEENREEHET 5 05N
H D720, SCVIEMIZHE W TITMAS L BHR & o fFHt
BEHPEETH 5,

E. coli SCVsIZIE~N 3 % F3I VU9 COMVEITIKAT
L TGl 2 R SRR S Tw b, SlalFks 1, WEBRE -
ANET A4 NVAIDE FWEEHOANI Y E2ETRVOEICEE
L7=Z &, IFRIERBET & 5%CO B85 F CRERMICED 74
Mok, MHA, MHBIZRE L Ed o2 th b F 3
VUK E coli SCV #5to 720 F72, F3I Y VR
S. aureus SCVs I&, $FI1ZZNMERRMERE CIRYAPIHI O 72012
ST AHIOEMES % Z Bz » ot s h 2 & o ?
R, B ERYEL, FOZON ST AHITHBEEZZITT
W BEDORN ST IV Y BRME E. coli SCV 25 S 7z
EOWE DD B2, BENST HEFZFHARL TV
KREEFITIE, T3 Y Y ERM E. coli SCV 28§EbNTz,

WM ORI 5% < OFIICIFE R E LT
TR UDBHRMENTBY, S L7z 5% I 5 K 5 1
12310 g/L, ¥ v 3y F—FERFEMICIZ20 g/LOXRT T+~
PEFIhTwi, —J, MHA, MHBIZIZZEBFEE L TH
FIBPBEMENT WS, X7 b V&Y # 8% Tk
SRS HZETHEONF IV V20D, A IV BIIEA
BTk T 52 THON, ZTOUEOMIETT I
TUdkbnbY, FIYVIZDNA OEEETHY, —
BAWOL R F IV E2FERTE 5729 MHA, MHB 12

BET LAY, BEIIZT IV ERRTE 2D, MHA,

MHBIZHBE LD o7DReEz oMl T2, FIT Y
PERME S, aureus SCV 3R O BEEIZ & - THINL AN
IbL, 79 25 THIET 2 ELEMORE 2R3, F3
VUERRMLERTAZETIOE{LIRON L b LD
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Table 4. Growth of E. coli SCV in Mueller Hinton broth
containing thymidine at 1076-10 pg/mL

Organisms Thymidine (ug/mL)  OD at 620 nm

E. coli SCV 0 0.00

106 0.01

10-2 0.09

104 0.13

1073 0.37

102 041

10! 044

1 0.35

10 0.22

E. coli 0 042
ATCC 25922

OD, Optical density

WEADH BV, 5% FMGEIER M L~y 3 v F—gERE;
WETHEEIT=—0 7T AT AR > Tz Z ki
DOWTIE, FHOF IV U EAREOEVHEBKRLTNRLEDT
EnwntEZ bNT,

HH & VAR (248 L 72 MHB, HTMB, LHBB ® 9 &,
WERB AFHET R TH - 72D HTMB DA TH - 72o MHB
BN F R, AFI W, AY —F % E& A, HTMB 1 MHB
TR, A<F Y, NADZBEML22b0TH %, -
WIFA LML FANF IV 2a5t7:0"%, HTMB H
DF I T YPHBEDEE TR RIREICE TELDELE
2 5M7:, LHBB X MHB IZ Y = BIMEEZ BN L72H O TH
BA5, URBIMEIEF IV U RAKY 5 — B EIRIEN S
A ZOBMERIEMTOFIVIESRTLIZDY,
LHBB \ZIZWEREDSHE Lo 72072 L E 2 bz,

HTMB % i\ THRANKZIEMA 21T - 7288, HBRW @ ST
BHENIH 5 MIC 13 2/38 ug/mL LT Tdh o 7275, & d B
MEOREVRRIFTH 7210 pg/mL OF I VY ZRML
THANEZERAE LT 72/ R, ST AHNICH 32 MIC &
2/38 ug/mL & D @i TdH o720 CLSIH A F5 4 »i&, F
IV UVEAREDOREVEEMIE ST GHIOMBHED KK & %Y
I B 78, HHNKZHEMRAIER T 25ho@E 5% % E. fe-
calis ATCC 29212 #JHWCEHMli§_R&E L LTWw3aY, 22
THEEOF I Y Y 2L T E. faecalis ATCC 29212 @
WHEZMREZE_BL 2L 2 A, STEHAHNIZKT 5 MIC
13 2/38 ng/mL X ) BETH D, FEFHRIUEO AT
Hoteo Lo TF IV ZRMULGEITHMRIO ST A5
@ MIC AE % 7R L7z DB O WEEE S H 5 L Wi b,
ST AHIOVEHBEFIZME D7 + 5 & F O 3ERRO 4K O [HE
THY, TP FOUERIZT T IAUNLFITVIADE
Ha2AT9 F IV VBEIREERE SN T MK & LT oD
HbHo DD, STHHICLS>TT M Ik FOEBROAK
MHESND L, DNAOHEERTHLF I I v OHEED
FE S, MEOBEAMH I NLY, 2ol b, F3
T v Ml S LY AL BERT 1L ST AFIOEH % 21712
CWVEEZBND, Ko THEBRE I ST GHIIME & & 7% 3
ELrEz, ST AH D MIC % 2/38 pg/mL LLT 5 2/38 ug/
mL XV Efil & FTIE Lkes L7z,
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CLSI#' A4 K54 &, E. coli  S. aureus %% { O Wit
oW TR EZ ERAEIC MHA, MHB # w5 X 9 8%
LTWwWa 2™, 53T %R SCVs i MHA, MHB 2%
HET, WA K4 JHER L2 HETERETE v, K
JEFITIX, HTMB % W T8 R )V IZH:RE L E. coli SCV @
BWRIEZ M ZITV, F IV VERMAVHW L 2211
MHBIZF I Y V2RI L CTHEA L7z SRFETIZ, F3
Y VERM E coli SCVsIZDWTIE, HHlzF I v v 2k
U TR AR A R T MIC 22 L, CLSI#A K54~
O O CTIHAEZEZHE L2 LAz, 4 KT
4 VIZEE# o Extended-Spectrum-B-Lactamases (ESBLs)
AT DR ERAS % 5% F I HMA % W T 7 1 A 7 L8
B4\, ESBLEAR TH L Z L 2R LI 0HGEDH
A7 F72, FI TV UERM S aureus SCVs IZDWTIE,
PCHE5E X LT b Methicillin-Resistant S. aureus (MRSA)
AL ) == v IERMOFHEIBRE SR TBY, £ Ar—
H—ORHIZF I Y U ERYE MRSA SCVs 3% F L h o
oS, FIDVUERMLAZEEAZ ) —= v I L
M L7z& 2 A, 73T 8R4 MRSA SCVs & #ilh T &
T2 DWEND BV F IV VBRI SCVs DA &2 MM
L, ST IV U RRINT 5, FRBEEWRERRT
REETHHEDTETERTELLAEDTD 5,

LA F I Y Y ERM E. coli SCV 12X 2/NE0E &
B REREER L 720 SCVs IZAALZEMER DS IE IR Y TRRAS DS
Bl 7B 2 EDEHVA, FitntER PR O RGE D FA & 7
D9 B7-DIEMLRRS & RAERZERBRERLIENET L
Wy, SCVs O 2 B 44 W %2 12 1d& MALDI-TOF MS 2% H T
HHWHEMEDD 5o SCVs 28 MHA, MHB IZ3E L 2 Wi
A, RAEEE LR A v CEREZERAEYIT) 2L TS
ZHE LTMIC #WETEBYERDH A, 72721 MIC 205
ANV % RS 2 BICIZERE L ETH Y, SCVs D5
B2 L, ZOEHEME=R L B#ER L Ot
WAL LT, MECHEEOHRMRELNET 2 LEDND
5o

BE  HRAOFBICTH V72 & F Lz A
HEEHY v 7 — ORISR B LT T,

X (73
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Acute pyelonephritis in a pediatric patient caused by thymidine-requiring Small Colony Variant of
Escherichia coli

Naoko Takahashi”, Toru Higuchi?, Kenta Ito?, Noboru Hayakawa"
Y Department of Clinical Laboratory, Aichi Children’s Health and Medical Center
?Department of General Pediatrics, Aichi Children’s Health and Medical Center

A Small Colony Variant (SCV) of Escherichia coli was isolated from the urine of a pediatric patient with acute pyelonephri-
tis. Gram-negative rods phagocytosed by neutrophils were identified on urine Gram stain. The patient was initiated on cefo-
taxime. The urine culture yielded small, flat colonies formed on sheep blood agar and MacConkey agar after 18 hours of in-
cubation. The isolate was inoculated into a test panel for Enterobacterales and was examined using a microbial identification
and susceptibility system. However, the isolate did not grow in the controlled medium, invalidating the test. The isolate was
suspected to be an SCV. Therefore, it was diluted with the broth for Haemophilus spp. susceptibility testing and inoculated
into the same panel. Growth was observed, and the isolate was identified as E. coli. The MIC of ampicillin (ABPC) was 8 ug/
mL or less. Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) also identified the
isolate as E. coli. Thus, the patient treatment was de-escalated to ABPC. Additional testing showed that the isolate required
thymidine for growth. The use of nutrient-rich media may narrow down the MIC range for SCVs to be reported as a refer-
ence value. MALDI-TOF MS may be useful for the rapid identification of SCVs.
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