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L5 L URFEEE 1), FK 48212 L 2 HpE® 1),
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Table 1. Allergy in patients induced by 8 lactam antibiotics
Case Causative Dunition
Age  Sex Daily dose Allergic symptom
no. drug (cliys s
Penam hypersensitive patients
1 14 F SRIPC 1.120 mg  p.o. 1 eruption (erythema)
2 54 F SBTPC 1125 mg po. 7 eruption (erythema)
3 60 M SBTIC 1,125 mg po. 9 cruption (erythema)
4 - M AMPC 750 mg  p.o 5 hepatopathy Chilirubn t, ALP* GOTT,
! CVA 374 mg po GIPTTLLDIET)
5 42 F

PIPC 4g iv. 9 hepatopathy (hilirubint. GO'T 1, GPT 1

Cephem hypersensitive patients

6 61 F CCL 750 mg p.o. 6 fever
7 64 F CCL 750 mg p.o. 8 fever
8 43 M CCL 250 mg p.o. once shock

hepatopathy (GOT 1, GPT?', LDH " ),

? & F CMz Zr v 16 granulocytopenia, thrombocytoperia
10 53 F CMZ 2g d.i. 9 fever, granulocytopema

n % F FMOX LT lGOT T, P T, LDH )
12 17 M FMOX 2¢ d.i. 7 hepatopathy (ALP* GOT"' GPT*,LDH?1 .
13 10 M FMOX 2 g d.i. 8 eruption (erythema)

14 77 M FMOX 2g d.i. 10 eruption {erythema)

15 56 M CZON 2 g Lv. 11 eruption (erythema)

16 72 M CZON 2 g d.i. 7 eruption (erythema)

17 58 F CAZ 3g d.i. 4 eruption (urticaria)

18 71 M CAZ 2g d.i. 14 pneumonitis

19 57 M CFTM-PI 300 mg PO 4 fever, hepatopathy (ALP ' GPT*

20 37 M FK 482 600 mg P-O. 7 hepatopathy (GOT 1, GPT 1)

21 77 M E 1040 2g Lv. 13 eosinophilia

22 59 F E1040 2g v 11 eruption (erythema'

Carbapenem-hypersensitive patients

23 41 M IPM/CS 1g/lg d.i. 9 eruption {urticaria)
24 48 M IPM/CS l1g/lg d.i. 19 granulocytopenia
25 21 M SM 7338 1g d.i. 15 hepatopathy (GOT 1, GPT*

F: female M: male

SBTPC: sultamicillin, AMPC: amoxicillin, CVA: clavulanic acid, PIPC: piperacillin, CCL: cefaclor,
CMZ: cefmetazole, FMOX: flomoxef sodium, CZON: cefuzonam, CAZ: ceftazidime,

CFTM-PI: cefteram pivoxil, IPM/CS: imipenem cilastatin
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E 1040 (2 & 2 bFMeskIn £ 1 B, ALERVRE 95 1 B onE] 17
Bl TH 5, Carbapenem B 1B 12 IPM/cilastatin
sodium (IPM/CS) 1= & 2 SRS RYRE 35 1 B, 1t oI
E1H), SM 7338 ic L AIFEE 1 BIOH 3IBITH B,
2. RBEH
Penam ##&GE 8 #1253 2 iER K2, Table 2

2R ¥ & 9 2 penicillin G (PCG),  ampicillin

Table 2. LMIT in patients with allergy induced by penam antibiotics

CABPC)Y, AMPC, PIPC, 6-aminopenicillanic acid
(6 APA), CVA, sulbactam (ST, IPM o) 8 &l %1
Vi 7z, Cephem f o #1004 2 WA B K 4 UL,

Table 4i2.:9 L 942 cephalexin  (CEX), CCL,
CMZ, latamoxef (LMOX), FMOX, ceftizoxime
(CZX), CZON, CAZ, cefteram (CFTM), FK 482 (f
MWEKM LY, E 1040 (= — ¥ 1), 7- aminoce-

Case no. 1 2 3 4 5
. T R T T N N()rmal
Causative drug AMPC
SBTPC SBTPC SBTPC + PIPC range
Tested drug CVA
PCG 118 (+) 112 (+) 84 (+) 100 (—) 100 £ 10
ABPC 116 (+) 114 (+) 81 (+) 99 (—) 99 £ 10
Penam
AMPC 121 (+)
PIPC 98 (—) 100 (—) 154 (+) 100 £ 10
6 APA 97 (—) 103 (=) 99 (—-) 96 (—) 98 (—) 98 £ 10
CVA 100 (=) 96 £ 10
SBT 106 (—) 105 (=) 9% (—) 100 £ 10
IPM 100 (—) 100 (—) 99 (—) 105 (—) 102 (=) 99 + 10

* Normal range: mean + 2 SD (n=6) of migration indices in normal humans.

SBTPC: sultamicillin,
ABPC: ampicillin,

AMPC: amoxicillin,
SBT: sulbactam,

CVA: clavulanic,
IPM: imipenem

PIPC: piperacillin, PCG: benzylpenicillin,

Table 3. Proportion of positive cross-reactions of LMIT in five patients
with allergy induced by penam antibiotics

LMIT
Tested agents
Tested no. Positive Positive rate (%)

Penams 7 3 43 '

Group A? 3 3 100 d

Group B 4 0 0 c
6 APA 5 0 0 c
Imipenem 5 0 0 c

* Group A: penams with similar structure to the causative drug in the C 6 side chain.
® Group B: penams without similar structure to the causative drug in the C-6 side chain.

#* significant difference: ¢, P<0.05; d, P<0.005.
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phalosporanic acid (7 ACA), IPM & 13 #l &) 72,
Carbapenem #I 8§ i 0. 10 #4c M 4 5 Ul A& AL,
Table 6 {244 L 912 1IPM, (S, SM 7338 ({I1: K1k
"), SBT,CVA, 6 APA, 7 ACA, ABPC, CCL @ 9 fll
(AL RYAN
3. AR
AL LMIT A0y, LMIT (22l ) 7 77
A TIRAINE-S7RE S T PRVANEN N8 3, UF. 73 (45 St
W2 250 ug/ml FI12h KRR L U
LR 06, 6 APA, 7 ACA, CVA, CFTM, FK
482 N 5 FIZ D THR 100 wg/ml &1 1o,
Wi, W2 ) BRI RNC B 200 ATl
EROME R (migration index, MI) % K&, £ N
Eyffi£2 SD (n=6) #EHREHE (NR) &L, WUHo

-

Table 4. LMIT in patients with allergy induced by cephem antibiotics

CHEMOTHERAPY

DEC. 1890

MLl A NR LINOS# A % b1 (=), B0 MI s
NR &0 K&l & Vimekig LA 1, Mo MI
AT NR Auii it % 1y i BROE A B AL IR - s &
Lom, g #i e LR (+) & L7,

In. R i

1. penam gl 184 o) 2 EAH:

Penam il M o 1 #5802 4511 A LMITO &R %
Table 24cavL 2, w2, 3Tl HikEAIL
SBTIC Th b A, LMIT i3 ABPCiz % 45 L,
SBT kM & il 7:. ¥l 4 T3 B K A2 AMPC
ECVADOLRTH AHH, LMIT 2 AMPC iz 5%,
CVA =4 1L 7z, Table2 D58 AH 6, KA
W GaRBERE O LMIT O 2 Xt & Kont: 4
NHt Table 3 Th b, Table 32474 £ 9142, penam

Tested drug Cephem
Case | Causative : TACA 1PM
wo. | drug CEX | CCL | CMZ | LMOX|FMOX CZON | CAZ |CFTM| FK 2| E1040

6 | ccL |us(+)|1270+) . | 1000103 #
7 | CCL 84(+)| 85(+) 9

8 | CCL  |1110+)|116(+) 100( - ) 104( ) 1010 = 100 -

9 | oMz 9! 82(+)| 82(+) % W

10 | cMZ  |105(—) 150+ )| 114 +) 102(-) \ 101 93 — %
11 | FMOX {1000 -) 140 +) 116( +) ’ 020 197
12 FMOX | 9 127(+) 12704 )| 1000 - ) | 98 5 #
13 | FMOX 107(—)| 1150+ )| 116( +) 11C+)|106 -
14 | FMOX 68(+)| 73(+)| 65(+) 100 - | 91 -
15 | CZON | 97(—) 9 -) 1270 +) 105(— )| 103 -)
16 | CZON 91( ) 95(—)| 87(+) 102 - | 95 -)
17 | CAZ 12(+) 1350 +) 12104)| 97 -)
18 | CAZ 82(+) 87(+) 80+ 90— | 97~ %
19 CFTM 104(—) 128 +) 112 +)| 9—)
20 | FK482 |102(-) 129( +) 1140 +) 1300 + ) 134( +)|100( -)
21 | E1040 | 95(-) 100 - ) 126(+) 99— 125(+) 9% - i[101(—)
2 | E1040 | 98(-) 78(+) 78(+) 7004 0| 75 +){101(-)
Normal range® | 95+10|100+10{ 99+10 | 99+12 | 99+12|100+10| 99+ 10 |100+10| 99+10| 99+10 | 99+ 10| 97+10| 99+10

* Normal range: mean £ 2 SD (n=6) of migration indices in normal humans.

# These cases had no abnormal findings when imipenem was administered after the emergence of allergic

symptoms.

CEX: cephalexin,
CZX: ceftizoxime,

CCL: cefaclor,
CZON: cefuzonam,

CMZ: cefmetazole,

CAZ: ceftazidime,

LMOX: latamoxef,

FMOX: flomoxef,

CFTM: cefteram
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AUBELZ 43 %o, JUINFEHI & 6 {7080 MUK 2k (benzy] ACA, L LU IPM (= Akt % 5L 22,

B) %47 % penam FID A 12 100 O R P A ) 2 Cephem S o 0 #roo o 2t
L7ze =, BUNEERI & 6 008 iU 2 17 L & Cephem Ko A 417 #1z £50 5 LMIT o4

\» penam A B &, cephem MO R T B 7 % Table d (2L 2z, %o, 10, 11, 12, 180 541

Table 5. Proportion of positive cross reactions of LMIT in 17 patients
with allergy induced by cephem antibiotics

LMI'T
Tested agents ———————— - -
Tested no. Positive Positive rate (%)

Cephems 38 18 47 —

Group A®° 13 9 69

(}roup B" 8 7 88 j

Group C* 17 2 e fl— 12 h g h
7ACA 17 6 35

f —

Imipenem 17 0 0

* Group A: cephems with similar structure to the causative drug in the C 7 side chain.
* Group B: cephems with similar structure to the causative drug in the C 3 side chain.
© Group C: cephems without similar structure to the causative drug in the side chain.
# significant difference: e, P<0.05; f, P<0.005; g, P<0.0005; h, P<0.0000001.

Table 6. LMIT in patients with allergy induced by carbapenem antibiotics

Case no. 23 24 25
Causative drug Normal range*
IPM/CS IPM/CS SM 7338
Tested drug
IPM 8 (+) 82 (+) 9 (—) 99 + 10
CS 97 (—) 99 (—) 98 + 10
SM 7338 85 (+) 100 + 10
SBT 93 (—) 92 (—) 102 (—) 100 + 10
CVA 90 (—) 79 (+) 100 (—) 9% + 10
6 APA 103 (—) 100 (—) 9% (—) 98 + 10
7ACA 100 (—) 100 (—) 98 (—) 97 £ 10
ABPC 97 (—-) 9 (—) 98 (—) 99 + 10
CCL 101 (—) 100 (—) 100 (—) 100 + 10

* Normal range: mean = 2 SD (n=6) of migration indices in normal humans.
IPM/CS: imipenem cilastatin, IPM: imipenem, CS: cilastatin
SBT: sulbactam, CVA: clavulanic, ABPC: ampicillin, CCL: cefaclor
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(2, LMIT B4 & Vi b i o5, il 5B 0
®I2IPM 285 L TRWE o Len - 0Bl Ch b,

Table 4 O&EEA ¢, BTN IS A [k < # ikl 3k S0
D LMIT 38 R E RD 72 L DA Table 5 Th
%, Table 512 /7% & 912, cephem I IC 47 %, 710,
S Wiy % {10 % cophem Koy A #11- 69 %,
FrOUEHC MU (2 DM (Y LL tetrazolyl &) % 1) 4
5 cephem Kl B #fE1c 88 %, 511 MUEAAMEE & 41 L
7\ cephem Ko C BEIZ 12 %DMy % 4L, &0,
{2 cephem MO RAL M TH 57 ACA L 30 % DK
MHAEIRL 22, — ), IPM I 4~ BIBEYE 4 3L 72,

3. Carbapenem #ldfti 84 #1005 00

Carbapenem #i # g4 8% 3 Bl 111 5 LMIT o
# % Table 6 1L 7o, 4EH) 23, 24 T3 HEREHAIL
[PM/CS T# % »¢, WIKESE L TIPM #8&HL,
LMIT (35E6) 24 T CVA ICBM: (FEBI 23 Tiapat) %
L7253 CS, SBT, 6 APA, 7 ACA, ABPC, CCL
HePlckEM AR 22, fEH) 25 Tl SM 7338 % JRIA
EKal e LT L7z, LMIT 12 IPM, SBT,CVA, 6
APA, 7 ACA, ABPC, CCL izt 7L 72,

m. == %

ZE 593, B-lactam AlIZ & B E¥E, B8 L S
FEHEREREE (GfREERIN £ P BIRIBKED 7 & DFEAK & Rl
) DB B A 90 iz it L THIBER B ROIG, R
MmeEEERIGE L U LMIT o 3 HORB#EIC L 5
BREXADRBEEE 2TV, 1o 2 MEORBKREIZ K
NIMIT TE2 b TEEBER (76 %) %1%, 5
lactam F@BUHE D R B BER B G EBOK
AL, FOREREHORBIC LMIT 3458 TH 5
ZEEBLPIZ L, Fo, ERIMERE LI RIET
BEUCHBGE L Twb ) BE LS B, LIch
T, 1B 8 % B < 24 Bl TR LE R SIE ) AL
RAEDLDIIEBKROBEREEZ LND, L L, EH
8N 3y 7HEKIZI—MBUZTLAX—F A TR
DT+ 74 7% —RICOBELFEZ LN Tw 319,
fEB 8 TRAERLBE GO AL & iBHT 2 H1F, 3
v PR T U BIERSB BTG DAL % 8D 5B E5HH
N, 1 A\DEABBIEBEIZ 1 ODDTLAX =947
P TULEBDO TV LX— 94 7HEE5 L T 33
EhHdDIrETRBEL TV,

Ptak & '3, BIER B SG ORI I3k 4 H %
PErTHHREL T b, £/, BEABESUCH K
LTV BBAICIIBENRIGIE 24 BRI Btk & 4
0, B XL 728 (3 8) UNIZHBEDRIGHHB
T35, 8612, FELYY B-lactam ALBBUEREZBE
90 T LMIT Bt %7~ L 72 99 % (67/68) 13 5K #AM

CHEMOTHERAPY

DEC. 1880

(MINERIOB M) A4 HELETH »1: 2 & 2 BB
LTv:d, LA T, Table 1 DEEW 1 L fEH 7 %

%< 23 W Gt ED KM T B lactam i B
Wbt & RILL 72 2 E e i b, KIS (ORAERARY)

HA N ETH B A4 o B BUE T B-lactam
Mk BN R AOEAIRLL b D E KB Z LB,
W LI LI (3, fEW 813 1 o) TlEE %

RIL TWBZEhL, 0240 W3 LRI IEAIK

V.LTwWa E R Lt hD, LN g-lactam #ic &

DM 2 RBLL I D Eide {, v h e B B-lactam

Mz & ) IRADWLL T 22 DDA TH B,

#6512, penam Al L U cephem Mz & 58
LETRY B D B PESE I 15 U SH R & AL MR O )
Fo I L, ORI SHRE & 1) - B HRE %
A7 5 EKKN TEAUZ ZAVEHIRIT 5 2 4 B
L7z, Gl LMIT iz & 5 & /48 7 &, penam %8
AE B 5 B TII MM % 17T 5 penam iz 100
%DM YER & L, cephem MBS #H 17 T2 7
7S84 ML S % 47T B cephem &I 69 %, 3 {71
I MU E % 47 T 5 cephem #1- 88 %D EEHER £+
AL, OERMBIHKNTHE B ZERELZD,
HIMOBE KT oRER LN,

L# L, penam #li# g 8% 5 % Ti2 penam AN
RIEHLE TH B 6 APA ICePBIREEL/R L 7: izt L,
cephem #:# # £ B 4 17 # T2 cephem # 7 B K
ETHDTACAIZ 35 %DM A % 2, penam Al#
E & cephem AlBBHE NIUF K RENMLR # R L 72,

% 72, penam #l L U cephem A @i B E Ti
IPM 12 &6 LMIT BatE 2 L, XER 2 ZDHU» -
A

IR, UToZ e FE: 03, rFENN
S B-lactam &z, ~TT L L THEKNOEAS
DETFHH (X+ ) T7—) EESLTEERES D
WRTUVAX—FHERTEEZ LN TV B,
Penam #i3 Fig. 11" $ L 512, BALELAT 2B4
12 B-lactam RABAE L T&EEI D amino £ &4 L
penicilloylamide % % ¥ B ¥ 5. = o penicil-
loylamide 23 1b#MI-LE L WE T, FEMBRE
RIS BEHEZLN5Y, F0128, penam FBRIE
TI3HE—Z2HEM LR, FRERMENL O (SHE
iE & RS AR S L o oS DR RESYE
<, RIS D R 7 5 penam HIX RS 6 APA
BURREEN—I) ISR EM LRI EEZ LN
5, L2L, EHELDIZENLE Y F DR T penam FIC
& 5B RNBEE T 6 APAICKERIGYZH T
5, U3, Freund DL 7 2 a/x> b2 HWTEFS
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Penam Cephem Carbapenem (inmipenem)
OH
S<_CH, _ S CHL,CHLNHCH - NH-H,0
[(,H‘ Cly H
N COOH N COOn
(0] (@)
L()()H
OH l
S CH, R S X S CH,CH;NHCH=NH-H,0
iCH, ‘ g
0 N COOH O N._A o) N COoH
Imteln ) ¢ P:otu\n\) COOH \fl’rnlusi;::
major determinant major determinant
t Protem ' e Proteln J
\ Prote;n )
Z Protem ) CH]
COOH

Fig. 1.

2F oy ZICHRBL TE120, BMEBRTIIEDHLHT
A+ —LHREHLBERL LD EEZLND'YY, £
72, 2ZT6 APA NUCEFRRELWIE E % 507, &
5236 APAB L U7 ACAIC LB EEILE Y
Mo GRERIE PBUE% 6 U2 LMIT o 2 3
NDREBET6 APA ¥ 7 ACA ' RIFORIGH*RL 72
ZEEBRBL TBZ b, 6 APA ORIGHERMESS
RV 23 E 212 v, L72Ah - T, penam A&
FERE TR S EMOEEREEIR X b TK],
BEEEIEUL T a5 HEENF - 72 (1E )
IPMIZ3KEHERE L EEZ LN,

—%, cephem Al L EH L AT A4, Fig. 112
RY & 942 B-lactam R A B L T cephalospor-
ylamide # # F2 5 3 % #°, Z @ cephalosporylamide
B LFHUCARE T, BFHEED S 3MAHOBAE
DAEZNRTC, E5ICRHKD 6 BRBEH AL 72
TS AL MR B, 128, cephem Al
BUEIE~T o e R LR, WS BEE2 AT
% cephem # DAz FHEHEEN 7 ACA 12 KEM %
T EEZLNDB, LA LLds, MBHES LU
BHEENT - R B IPMICBTEWRE RS 0w
EEZ LA,

Proposed antigen formation of g-lactam antibiotics

Carbapenem #| & A D#EAWIL, Fig 112”4k
9 12 penicilloylamide ¥ & 5 (2L 0iC L8 %
E T'9, carbapenem F:B#E L E—-DHIRME LKL,
HREFERELIEHEFEZ LD, TN, car-
bapenem #| @ fE BEH I TII R ERK 19 18
BILMIT et 2 R L7 FEz 505, Lo L, B 24
7 IPM @ B % TCVA I LMIT 48 72,
IOl T3S E LICRATT 2 LEH P b o5,
FEH 24 T2 IPM B 5 RIA 19 HEI TH ), &M
DRRIEMMIZ L) A T —LRFREREEZ LN
IPM RIOREHEEZ DL O (3 LI SHHEE D BLAE L
roHEE) AR EME & 1R L, IPM Ao RIS & 1R
B35 CVAIIKEEZRLZLD L HERE NS, L
725> T, IPM @ EE TI358 VRIS & > TRIMEHEE
B e (oA F—LhURREREEZLND
P & WIBT LR R E NG,

v, & £
VRIERY B HUE T3,
1. IPM & penam B|ORINEERBEMRIZ E bDH T

K,
2. IPM & cephem BIOBIN A ERIFMIZFFAE L
Vy,

[N
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3. IPM & CVA I x 88 A hihtl {4 A
e b B
X L3
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CROSS-REACTIVITY OF IMIPENEM IN DELAYED- TYPE HYPERSENSITIVITY
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We studied the cross-reactivity of imipenem (IPM) in delayed-type hypersensitivity (DTH) by
leucocyte migration inhibition test (LMIT) in order to determine the causative drugs in 25 patients
displaying hypersensitivity to 8-lactam antibiotics and to test their cross reactivity. Of the §-lactam
-hypersensitive patients 5 were penam-hypersensitive, 17 cephem-hypersensitive, and 3 carbapenem
-hypersensitive. An LMIT was performed using an indirect agarose plate method. The various
suspected causative drugs and 14 other 8-lactam antibiotics were used as agents in the cross-reaction
test. For each antibiotic, the mean +2 SD (n = 6) of the migration index (MI) for normal individuals
was regarded as the normal range (NR). If the MI of the patient was above the NR, this was
interpreted as indicating detection of leucocyte-migration activating factor. If the patient’s MI was
below the NR, this was attributed to the detection of leucocyte-migration inhibitory factor. Both
cases were regarded as positive. The cross-reaction rate in the LMIT of penam-sensitive patients
was 43 % (3/7) for penams, 0 % (0/5) for 6-aminopenicillanic acid, and 0 % (0/5) for IPM. The cross
-reaction rate of cephem-sensitive patients was 47 % (18/38) for cephems, 35% (6/17) for 7-
aminocephalosporanic acid, and 0 % (0/17) for IPM. Five of 17 cases had no abnormal findings when
IPM was administered after the emergence of allergic symptoms. On the other hand, in carbapenem
-sensitive patients, only one case of IPM -sensitivity was LMIT-positive to clavulanic acid, all others
being LMIT -negative (0/18). Our findings indicate that in DTH there may be very low cross-
antigenicity between IPM and penams and little between [IPM and cephems, but there may be slight
cross-antigenicity between IPM and clavulanic acid.



