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Emergence of B-Lactam-Dependent Bacillus cereus associated with Prolonged Treatment with
Cefepime in a Neutropenic Patient
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Antibiotic dependence in clinical isolates has been reported, albeit rarely, such as vancomycin-
dependent enterococcus and §-lactam-dependent Staphylococcus saprophyticus. We report here-
in a clinical isolate of A-lactam-dependent Bacillus cereus. A 16-yr-old female was admitted on 8
September 2005 with neutropenic fever during chemotherapy following surgical removal of peripheral
neuroectodermal tumor. She had had an indwelling chemoport since August 2004 and experienced
B. cereus bacteremia three times during the recent 3-month period prior to the admission; the bac-
teremias were treated with cefepime-based chemotherapy. On hospital days 1 and 3, B. cereus
was isolated from blood drawn through the chemoport. The isolates were resistant to penicillin, cef-
triaxone, and erythromycin, and susceptible to vancomycin and ciprofloxacin. The isolate of hospi-
tal day 3 grew only nearby the S-lactam disks including penicillin and ceftriaxone on disk diffusion
testing. The #-lactam-dependent isolate required a minimum of 0.064 wg/mL of penicillin or 0.023
ug/mL of cefotaxime for growth, which was demonstrated by E test (AB Biodisk, Sweden). Light
microscopy and transmission electron microscopy revealed a marked elongation of the dependent
strain compared with the non-dependent strain. Prolonged therapy with 8-lactams in the patient with
an indwelling intravenous catheter seemed to be a risk factor for the emergence of #-lactam-depen-
dence in B. cereus. (Korean J Lab Med 2007;27:216-20)
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B-Lactam-Dependent Bacillus cereus

A A AFEE 1999 ALde 8
KA KCA-Y ?_]'H HHEH amoxicillin X588 ¥R A}l A B-lac-
tam 9|&A] Staphylococcus saprophyticus7t B2 % v} JTH6].

AL F U AR 7 s37a4aT BE Ex
A B. cereus 850 A&F 0] 4717 cefepime A& F &8
St B-lactam 9|4 B. cereusg 7A@l 710 Ealsh= vio|th,

S &

1709 A 227 AEEdE AAske FE2 T2 164
ozt EA7E FUAEE W F ST AT WEE 2005 99
3 YHsIth YUY F A= HEHOZ cefepimes} amikacin
o2 MUY 4 294 2 Wtk B 1d oY F#
W -2 %= ¥H(chemoport) & 7HAIL SIglom, U 694 A Ast

‘?E

—a— Cefepime  —=— TMP/SMX —e— Amikacin
TYYYVIvY AMMAMAMAMA AMMMMAL
— — —-——— -
eeesscsocmee 00000000 00000 00
9/8/05
6/30/05 7/21/05 7/31/05 Chemoport: B. cereus, ppl: N.G.
Chemoport: Chemoport: Chemoport: 9/10/05

B. cereus B. cereus B. cereus Chemoport: 3-lactam-dependent B. cereus
ppl: N.G. ppl: N.G. ppl: N.G. ppl:N.G.

June 30, 2005 July 31, 2005 August 31, 2005
Date

Fig. 1. Summary of blood culture results and antimicrobial treat-
ment. Bacillus cereus were isolated from chemoport blood cul-
ture but not from peripheral blood culture on June 30, 2005, July
21, 2005, July 31, 2005, September 8, 2005 (hospital day 1), and
September 10, 2005 (hospital day 3). 4 -lactam-dependent B.
cereus was isolated on chemoport blood culture on Sep 10, 2005.
Abbreviations: ppl, peripheral; N.G., no growth.
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Aot g9 A HLzE Al 2] Feol ilem Tujrict doluy
ol A B, cereus’} H8] %] cefepime} amikacin®] 3% 8t
A A5E W o] JIAHFig. 1).

AL 1S 39 B U HAEALS T ART Bl
YRAANE ) )3 xS BACTEC Standard Aero-
bic/F¢} Standard Anaerobic/F (Becton Dickinson, Sparks,
MD, USA)o| z}z 1248 H=E3sted BACTEC 9240 (Becton
Dickinson) A|&®CE vifsidich IRHAE T3 AT o
ZYA M= ol MgEA Bkt P o FA=HAA AF
3l NS HEE SI)A G Blo7)A sk Tk 7t
o] B2, catalase ¥4, TSI A A} A4 73
=4 9FAollt) Vitek Bacillus Card (bioMerieux, Durham,
NC, USA)A B. cereus7t 54U Y9 647 AA &
T FAED G el A s o] BEEA ¥tk 941
AR e JA 3UA
erythromycinol] WA©]A 3 vancomycin® ciprofloxacin®l] 7+
Ao tHFig. 2). Cefinase (Becton Dickinson)E ©]-&3F B-
lactamase ZAMIA gdollth AY 394 #2lE &2 peni-

cillin, oxacillin, ampicillin, piperacillin, cefazolin, cefuroxime,

E2]® B, cereuss penicillin@} ceftriaxone,

cefoxitin, cefotaxime, ceftizoxime, ceftriaxone, cefepime, aztre-
onam, imipenem, meropenem, amoxicillin-clavulanic acid, am-
picillin-sulbactam, piperacillin-tazobactam, ticarcillin-clavulan-
ic acid, cefotaxime-clavulanic acid, cefoperazone-sulbactam
9 "&a FHA Ak f-lactam 9EAY 7ol #EES
th(Fig. 2). B-lactam 9JE4 ALS AFal7] 18 AAIS peni-
cillin?} cefotaxime E test (AB Biodisk, Solna, Sweden) o}l 4]
B-lactam 91&A4 B. cereuss= A4S $18] A 0064 pg/mL
o]4+] penicillin & 0.023 pg/mL 49| cefotaximes Z &
2 Ak(Fig. 2). Fervd 3 AAdn 737 ey #4594
ol 2.0-68 pmelE vl 9 FF<] Aol= 29-291 ym=E
AolA AATHFig. 3).
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Fig. 2. Antimicrobial susceptibility tests with penicillin (P), ceftriaxone (CRO), erythromycin (E), vancomycin (VA), and ciprofloxacin (CIP)
disks for A-lactam-independent Bacillus cereus isolated on hospital day 1 (A) and 6-lactam-dependent B. cereus isolated on hospital day
3 (B). g-lactam-dependent isolates showed growth only around the penicillin or ceftriaxone disk. The results of E test with penicillin (C) and
cefotaxime (D) showed the degree of f-lactam-dependence. The 8-lactam-dependent isolate required a minimum of 0.064 ug/mL of
penicillin (PG) or 0.023 ug/mL of cefotaxime (CT) for growth.
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Fig. 3. Light microscopy (Gram stain, x 1,000) and electron microscopy (TEM, x8,000) of 8-lactam-independent (A) and #-lactam-depen-
dent B. cereus (B). Predominance of markedly elongated rods in the s-lactam-dependent strain is noted.
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Fig. 4. PFGE analysis of B. cereus isolated at July 31, 2005 (lane 1),
hospital day 1 (lane 2), hospital day 3 (lane 3), respectively, after
restriction with Smal. B. cereus isolated at July 31, 2005 was close-
ly related to the subsequent two isolates recovered at hospital day
1, which was #-lactam-independent, and hospital day 3, which
was A-lactam-dependent, with only one restriction band difference.
Isolates on hospital day 1 and hospital day 3 were identical with
each other. Lane M, a concatamer of phage 4 DNA as a size stan-
dard (New England BioLabs Inc., Ipswich, MA, USA).

cereuse Y9 F FEE #EH FHATFYS LU 9
AL QIoith FHu|wE s AAI3F pulsed-field gel electro-
phoresis (PFGE)Z 20053 7€ 31¥93 49 198 g5+ Algt
WE Aol7t IR FUS SEYS HAY, H9 19419 94
397 £e9 #FE PFGE dol 4thFig. 4).
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19283 penicillin®] HAE olg 4 BE B-lactam A7}
NgEe] AlgEe] gt} Ao gk oA vancomycin
& 7%?&"“’\1 BYEY T 71-e] BRAATHY, 7] S-lac-
tam o|&A #F= S. saprophyticus7} & Zd R1ES B
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"ot o 7)1z g3 ) A% U B S ]
Hetsiet Aol detA] o4 859 7l ACE Fgdrh

6};(-;1] _41@0] H]—/\(E 0}_ 1;H~ z%o ﬁ_org_] vancomycin 2 =
4 Aol tialAe 71-o] =] itk Vancomycine o
o] AEY Aol A2l D-alanyl-D-alanineo] EojA 9]

l‘>

r:p—i

r

fijo

ol of\
o

m[o il

).‘.L



B-Lactam-Dependent Bacillus cereus

MAEHE TR E3H k=, vancomycin WAL A|E7} D-
ala-D-lactate9} 7+ TF2 AFAE 7H59] vancomycin®| &4
B231A sl Zo|tH8]. Vancomycin 9EAE vancomycin W
Al At4to] D-alanyl-D-alanine ligaseS o] A|Z¥ AJAlo] &
A7F 712 Wb vancomycin® A8 D-alanine-D-lac-
tate ligase7} FESA] %oH AEE 4 QA He= AL g0t
tH4, 7]. B-lactam &£ 0] A& HAENY S, saprophyticus
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A A E Y, AAA O E vancomycin WA, vancomycin H]
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wolu}t B-lactam 9|&A Staphylococcus saprophyticus®t 7]
vancomycin®|4 f-lactam 2 & 7|7k N85 3= AF EE
A BiEo] g} AAELS A AANA Heo® BH -
lactam 9|&A Bacillus cereuss 7 &83t3719] oo tha] By
3k Hio|th 164 ooyt Wik A ouy FUdE AAT o]
FAAEE WY F ST TEE 20054 92 8% Hst
Aot A= 2004 8EHE R FAETHS 7L YA
de A 3hg Fe Al &) Hol At Imfriet dof wy

B. cereus7t #EE AT UY 19419 394 PN wigFES 53
Ao}A B, cereust penicillin, ceftriaxone, erythromycinol] WA
0] vancomycin} ciprofloxacin®l+ ZA ol Y9 19
A E2E B cereust Al /0] YA dA 394 £
2% B, cereust penicillin?} cefepimed} 7 S-lactam TIAZ
FHAT AT} E testZ f-lactam A AANE A3} 8-
lactam 9]£4 B. cereus= A4S 938 #4 0. 064 ug/mL ©]
2+9] penicillin %= 0.023 pg/mL9] cefotaximes ZRZ 3%
ok FstAn A AR 9B dFE HEA dFl
Hla| o)zt dojA sith FAFAAE 7H] FAlel A S# 7]
7k B-lactam© & X 83 0] B-lactam EFE 7HAR AF
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