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=Abstract=

Occupational asthma and IgE sensitization in a pharmaceutical company
processing cefteram pivoxil

Yu-Jin Suh, M.D, Young-Mok Lee, M.D,, Jeong-Hee Choi, M.D,,
Chang-Hee Suh, M.D., Dong-Ho Nahm, M.D. and Hae~Sim Park, M.D.

Department of Allergy-Rheumatology, Ajou University School of Medicine, Suwon, Korea

Background : Cephalosporins are well-known agents that may cause occupational asthma and
there have been a few reports suggesting that the pathogenesis may be IgE-mediated. After
investigation of one worker with occupational asthma due to: cefteram pivoxil (cefteram), all 33
employed workers of a pharmaceutical company processing cefteram were investigated to determine
the prevalence, risk factors of occupational asthma and IgE sensitization to cefteram.

Methods @ A standardized questionnaire, skin prick test (SPT) to eight common aercallergens,
possible causal agents, and related causal agents, pulmonary function test, total IgE, complete blood
count including eosinophil count were performed. Methacholine and cefteram-specific bronchoprovo-
cation test (BPT) were performed in patients with symptoms or a positive SPT. Serum specific IgE to
cefteram~-HSA conjugate were detected by ELISA. Twenty-one patients with no history of exposure
to cefteram and negative SPT to common aercallergens and cefteram were used as controls.

Results @ 13 (39.4%) out of 33 workers complained of work-related symptoms of asthma and/or
rhinitis according to the questionnaire. Four of 33 workers (12.1%) showed positive responses on
SPT. Serum specific IgE to cefteram~HSA conjugate was detected in 14 (42.4%) of 33 workers.
Serum specific IgE level of the exposed workers was significantly higher than controls (p<0.05).
Seven (21.2%) asymptomatic sensitized subjects were noted. Two patients showed an early asthmatic
response to BPT with cefteram. Both patients complained of asthma symptoms, showed positive
responses on SPT, and had high serum specific IgE to cefteram.

Conclusion : Positive responses on SPT, significant bronchoconstriction on BPT and the detection of
specife IgE by ELISA suggests that cefteram pivoxil powder inhalation can induce IgE-mediated
bronchoconstriction and that serum specific IgE may be used as a useful marker to screen susceptible individuals.
(Korean ] Med 64:309-316, 2003)
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Ae] Az F z2A o)A LA A B
=29 of FaAA 7 BAHNE LT A &
QA= &) A amoxicillin”, cephalexin®, ceftazi-
dime®), cimetidine”, laxatives”, emetics”, salbutamol®
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1) Cefteram pivoxil (cefteram) X 2| a4

cefteram®] AX FYL oy AN ew, it gxs
& AFHoz B ok w2k oy gxES
cefteram 214 Prolase®, Milezyme®, Hanolase® %
EHRA o, cefteramoll HIF = 7)7k0] 743 A2

™, AEALE WESY FE AARYH =FA] 24
578 ZAIAE o, cefteram ¥Uo] F4543 #
@Ael 71 My Aoz @ukso| Adsgc g4
FAEL cefteram® ¥% 2 I FYw, EFVAR
3 F dlolgol Folstglon, o] #o] Bud EF
714 2 A4F FHE Aastdd =FHAG

2) dE=xEA

AEEA e AofBlAlel A cefteramE A& 02 A
Z3h= A7l w30l At HEZALY U&e
Ao FAY, gy 2r) A Yz 29y, gy=
7144, 71/A A, ol EM M Rg)e] AAH FA F7,
kg FHlEs] F5F, 713, TEEY, oRIY TEEY,
FE, A7), 2949, F=712) /% 5 @A 9w
AR A A 3, AFee B, HINT
SHEE, AA8H, REST A8 8, A ALest
E FEd =EFHAE W T /F AYBE F4o
AL A DFAFL F FAE 7R 2 A, FAbol
A 3g, =3 F S0 vEbg wzixe A7)
Frdol £HAR, 4 7Y F M Y 99 FolYrl.

3) gel 2] o SetxiAE

gea7] ARegAge fevele] E8 oy six
% 34, D pteronyssinus, D. farinae, tree mixture,
grass mixture, mugwort, ragweed, cat fur, dog fur$}
&% E cefteram pivoxil (Tomiron®)3 78} op2
(cefazolin, ceftezol, cefotetan, ceftriaxone, cefepime,
penicillin, ampicillin)& Al&3lgen %A dzrgozm
291 mg/mL)& &4 tzYos PANAFE
AHEETE RES AN E 158 F BT B 3
718 #Ast s|xehylel BT v wste] Y] w
< AEE G2 A/3 AEAM) WA o) whet BE
at9lonf, A/HHI7H | olgto|AA Fxute] =7]7} 21 mm
ol&tql A& 1+2, A/HuZF 1 oldte]dA Fute =
717} 21 mm o] A5 2+2, A/HH|7} 1 o)Akl A
8 3+, AHHZL 2 o4l A$E 4-8 BAEAr

4) "AHAM

7 A2 RE g4 AHsY F ZATHE B2
3 @4k F IgEA (radicimmunoassay) & 233}
A
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173 Aol AE2AME Aol HFdE AlAbehE
Aol AU, Fi dEl2r] HRaAA G Al
el G4 wre-g vebd A vl Ed AaRfdA
He Agsigdon, ol Chai 570 Rug Hy& W
gato] Algstdct 7| B G, 8| 2eA F
FA o JFE F= BE GBS FAF AF 24213 %i*‘?—
B Zad Ao, $4 718 Arls AALE st
gl APAEFE FYAL 38 Fo wWrls HAA
£ ZAs olF 7|EXE Y A eRE
methacholine$ 0.075, 0.15, 0.31, 062, 1.25, 2.5, 5, 10,
25, 50 mg/mLel FEE FTH|EA @& FEAARE
dosimeter® ©|-&-3lc] WA EFFoF 53] FYA
o 3% F W75 HARE Bt

6) Cefteram pivoxil ZIAMAI2fe| A=

#x7k AdFste cefteram A& A F5o PBS
(phosphate buffer solution)®} &3t 2447+ &<t
4T M F&5n dAEAt d4dEE F dojn
A5dg Basle] 4TA PBSE 48217 H¢ F494
At} Nalgene syringe filter (Rochester, New York,
NY)E o3 348 A ¥ £d 24& 718
Ngel AHga9a, FRaEE AN FF
glycerine (Sigma Co., St. Louis, MO)& H7}8lth

7) Cefteram pivoxil ZIAtAI2tS Ol B8 TP EIXAIY
3 83 5of 2| FUAE
cefteram ZAPA<FRL FA DR e 01% 3]
e SAUzde sy AAdrE AMEAY ¥4
28 B9 cefteram AAMAIGE o] &3 Fo] 7=
LA % & AAEe] Rud wgel mebA Alastant?,
SR GBS UM Fud Hel WA ¢4 F7Y
712 646 #5771 (Devilbiss Co,, Somerset, PA)E 4
—l‘ﬁ—r 10 mL& HAA 2FFeE FUAY oF
0% F W7se &3 olF ZIAAR AL,
cefteram HAMA1 2} 0.001 pe/mL5-E 1004 =& F
FINFIEA 1 pg/mlAA #3522 FAANHeH, =
& 5% £ 1x 3Z7|HMEFEVDHR AdFHETE
(MMFR)& &43tm 9 F 3 142 & 108w
t} 33, 2 ¥ 30¥vic} 18 nela o F5 ARV E
uj A) 7} spirometer (Multispiro, Irvine, CA)E H71% #

Emto_t}rtmﬂrg‘dr
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8) Cefteram pivoxil-HSA (humen serum albumin)
conjugate®| =

Conjugation buffer (0.083 M sodium phosphate, 0.9
M NaCl, 0.1 M EDTA, pH 7.2) 2 mL$} 1 mLel 2+z}
HSA 20 mg9} sulfo-SMPB (Pierce, Rockford, IL) 2
mg& $Wil ol& 1A ek whgAIl 89 300 pLE
desalting column®| ¥3A1Z1 F conjugation buffer&
233 H7kEiEA 05 mLY aliquotd st Bttt
280 nm el A ez 22g sty HSA 4%
g sulfo-SMPBE #2385tk Conjugation buffer 500
pLoll cefteram 20 mgE& = HSA®H ATE sulfo-
SMPB7 38l 4947} 227 WA Th vpAgto R
PBSH) 7243 §4 £ AMg-EH4Th

9) Cefteram pivoxil-HSA (human serum albumin) con-
jugate® o| B8 Ko| igE BH 5%

AW cefteramell Hi3 Fo] IgE 34 48 98
AYaLYE Agstgr) dul Adel o) g A
A F5E 248 ¥ 9% well assay plate (Corning,
New York, NY)& ©l 834 cefteram® PBSel| o 2t
well'd 100 pL¥ Foldle] 37T A 242 8417 F
ChA] a2l 24470 A8 ch ©]& PBSTE ol &
3H 43] A3 sk1, 1% BSA-PBSTE 2 welld 100 4L
¥ ol 117k AgAZe) 7)o #zte] A gz
ol 3L welld 50 LA ol 147 BEAFT
ol& 43] MH% F biotin-labelled goat anti-human
IgE (Sigma Co., St. Louis, MO)& 1:1000 v/vE& 84
F ZF welld 100 £L¥ W1 147 244120 F 43 A
bl o7)el streptavidin-peroxidase (Sigma Co.,
St. Louis, MO)E welld 1:200 v/vaZ 34 F welld
100 plA Foigle] 1A17F 2H8-A1Zch AR (diethano-
lamine substrate buffer)& 7t welld 100 xL# 93
AFg-oll A} 1087 &4 & ELISA reader ©]-8-8of 450
nmmill M F4EE ST

10) Hel gL HAIH

#gare] s AAA2A 0.5 10 20 pg/mL9)
cefteram-HSA conjugate, FRIAZAE7]E 4THA 24
A7t Zhz) vk2-Al7l F o] & cefteram-HSA conjugate
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o] ¥-&¥ ELISA platec] welld 100 xL¥ Wi 47]
Zled YUY WHoE ALY E AR, Ux
ToZ AR dil YT gl HSAE wol AFd
F A AR)E oEF 2ol AdEAt R
FH=-AAA7t 89 sampled] FRE/NET F
B, o719 1008 FF Fe 97 Z=E2 &t

a2
1. oateixtel elaE S4
Qareat 3% 2 @Ak 0, ik ugolgen

Table 1. Clinical characteristics of study subjects

N 33
Gender (male/female) 9/24
Age, yrs” 30.7+12
Atopy (yes/no) 12721
Smoking (yes/no) 4/29
Duration of employment, yrs' 5/2+0.6
Duration of working at production lind, yr':sT 3604
Total IgE, IU/ml" 147.4%56.3
FVC (% of predicted value) 973%28
FEV, (% of predicted value) 11.2+£25
Eosinophil(% of WBC count) 2.3+0.2

"Values are meantS.E.

s A6 A3E B A5 E 2003 -

Hyrbe) = 307+ 1.24(mean T SE) o} ATHE 1). d&l &
71 Age] HAH] iy A7} 16 (4B5%)0I N o,
FAAE 49(121%01%00. FARY g z27) Age
i ddlzrvigdel 129(364%)0.8 71 Bk,
olEv R, del2r] A, r| @A H A o ek
AR} F 2FV)HL FE 521064, FEA=E A
o FHed@ ZHE7|ZHE A 361044 0|A gHEY
Rl g 339 F 129(364%)90A4 olE 7} gl
a1, AV del 24 F D faringe, D. pteronyssinus,
mugwort $HE o2 Bstvh ¥4 & gEX 9 HFA
¥ 14741563 IU/mL, F Z479(%)v 2310.2%°]
o, #rlsHAE BE FVCA(%9S)E 97.3+
2.8%, B3 FEVIXH(%4 &3] 100.2125%0°] 21t}

2 HYEd 4 w0l ME daExsel o
5 BH(E 2

HAAEAL 339 F 13H(394%)0] AP dEdE v
EE Y F4E ik ddEAE A F
o frfel wet FFREEE W A, v, ke, Fd
& 25713, FERAE 25717, & REA, ¥ E"P-?Zl
a3kl Felg Apol7} gl et A T4
& Zade T8 FAT v gHar) A8 #
A¥E Ad BE7t FsA o w%I(T69% vs.
30%), H71%AA M FVCal & FEV1A)7} o wgten

=4
'G'TZ'T

Table 2. Clinical characteristics of study subjects according to work-related symptoms

work-related symptoms

Yes (n=13) No (n=20)
Gender (male/female) 3/10 6/14
Age, yrs’ 283*15 321%16
Atopy (yes/no) 4/9 8/12
Smoking (yes/no) 2/11 2/18
Duration of employment, yrs’ 65%06 4508
Duration of working at production line, yrs! 49107 29*05
Latent period, yrs’ 23109 -
History of allergic disease” (yes/no) 10/3 6/14
Total IgE, U/mit’ 117.2+52.9 156.1£81.1
FVC" (% of predicted value) 887145 103.6+28
FEV," (% of predicted value) 91.3%39 106.8x£2.3
Eosinophi 1(% of WBC count) 233103 2.3310.3
Positive skin prick test to CP", n(%) 7(53.8) 4(20)

*p<0.05, T Values are meantS.E.
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Table 3. Clinical characteristics of study subjects according to skin prick test to cefteram pivoxil (CP)

Skin prick test to CP

Positive (n=4)

Negative (n=29)

Gender (male/female)

Age, yrs'r

Atopy (ves/no)

Smoking (ves/no)

Duration of employment, yrs.)r
Duration of working at production line, yr'sY
Latent period, yrs'

History of allergic disease’ (yes/no)
Waork-related symptoms, n(%)

Total IgE", TU/ml’

Specific IgE level” (OD)

Positive specific IgE", n(%)

173 7/22
26.8%+1.3 316+14
2/2 10/19
1/3 3/26
51+21 51%06
3117 36%05
- 39%32
4/4 8/21
3 (78) 10 (345)
700.1+483 81.2%21.7
04102 0.14+0.02
3 (7B 11 (37.9)

*p<0.05, T Values are mean+SE.

(88.7+45%, 91.3+3.9% vs.103.6-2.8%, 1068* 2.3%),
ko] i@ gHlEs] ARGRAANGAN FgEol H
3 UTH46.2% vs. 10%6).

3. cefteramof cist ¥ RCiXiAlHol wE Cidha
AEel A 5H(E 3)

HRGAAN G FH7FE A/HYIL 1ol e s 3
Qe o, A 339 F 48(121%)0A cefteramel
g HRaAEY Aot dddAE HRaA
AY A wet Wrslg | A, vl ke, &4,
Z IR, EAZ 2FNT AADHE FH HF T
& % 77hol fo @ aoizt gl et cefteramell thE
SRR %“33‘%, g2 dge] fAH| &
o}sF A l“’"ﬂl‘:}(IO(M) Vs. 381% p<Q.05), % 75z}
NE e 4Tl 98 % IgEA R cefteramd]
3 Zo] GEA7} 98t Eerhp<om), Y &
o] IgE M2 FHES F Tl Fol¥ X7t AN
tHp>0.05), 4, AR Ed 4 B4 48 T 3
oA A gEw F4E AU

4, dixstxie] 2|#x| 0N FHE ¥ cefteram

£ oI8? 21 Eo| 7| AR FUAMY

dAgA 7 Bdad 340 AV JRAg
A4 BE diAeR AAF HeEd A
gl 16 2 THA ZBAANYE BAHPCr

<25 mg/mL, range:0.5-25 mg/mlL). ¥4, 167 EF
A cefteramE ©| 4% F4 Fol 7RARFLAEE Al
P& o, 167 F 290l 2] M whgol FEH
o] cefteramel 2|3 AP H ez AT

5 HAFGAHE ol B8 diaexiel Mo =g
9] £o| IgE &M HH(O™ 1)

A4l hxwa vaPe o By 82 BE F 14
W (42.4%)90 A cefterame] W Eo| gE FARA7} F
7bElo} QISith. o) IgE &AAe] FA7IEe <HET
Age] FAHo] glu, dEzy] ARSANET 24
7bx E§ FYQ a2 s 249 FElel €3
o Eald HAEAYE ZYso HT ¢ 3] £

CEAE A AN A AAREANEE SRS

& 13l 27l A %5&? 20| IgE FAA7H Z71519) 9%
on, olge ARUANGA 22 3¢, 5+ B4 sy
& Bk @9, ¥4 o] E FAF w344 84 14
W 7Ee AYe FA4L 2L, UHA T
Z4e gov ad g2 Fag.

6. Cefteram &0 IgEol cifl WG LoMAH

Cefteramol] h¥ IgE W9 W&<) Kol e st
71 st AR oz Fckel #A 2% (patient A,
BY gHoz WAL EE AP F3 F &
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A B A cefteram-HSA M@l H7lol o7 &3

A FFoE Fol¥ A wEE B WY, AW
AReAd g A wgd nmsArHY 2, 3).

a 3
AP WABARE AFHA AAHLR o
A 7R ol ge] K Hof glom'? Bl wat @

A% A2xd 2242 e ¢ ok S R
UNEH F AR} BEAZE isocyanate, &, %A &
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Exposed workers Unexposed healthy
(n=33) controls (n=21)

Figure 1. Specific IgE bindings to cefteram pivoxil in
exposed workers (n=33), and healthy normal controls
(n=21) with no history of exposure. Horizontal dotted line
indicates cut-off value (mean + 3 S.D.). Horizontal bars
represent the mean values of each group. Open circles
indicate the presence of work-related symptoms.
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Figure 2. Percent inhibition of cefteram-IgE ELISA
with serial additions of HSA alone, cefteram-HSA
conjugate, and house dust mite in serum of patient A.

ot} ofdl 3 B MUR2TAAI Bor, P
Aokl HEA A 2 98]l BT, o]
g S Gz AF7HA Qe 9 Bael A
%, macrolide”] 84A <) spiramycin®] *=Z% =)o}z
Ate] A 4E ez 3 dApeld FAYgdade 59
B 78%%3, ol MAERAL G Y, veEd
PR FEAEo8 FAE AMEE D oA Eof 7|
AR sl =4 ¥u R 849 psylliumel
A Aol E AYPHA FHES 36%F BT
AR, B Ao ABRAL WRGAAY, A7)
BHALE 13} A2 §2 2 Fof 7|BA {1 Algow
seEd AYgdHdes Ady FAE 339 F 29o
2, el 6.1%%} A 9§ AgtzAlE RE
A FART ol 7R el Aol F Aol e wh
AR E B AFAA 13 RAL F 23} FALE cefteram
€ o] 8§ Bo] 7|AARAANFE Al 292 Ay
AR gAbg &30

A gl el Mg or 2% x3F 249
#AE, olEY &9, §9 2 71EY #HRlSFel} HA
Bol lem® oley] 290e ax 57 2L uRRF
B2 g g IgE ) vjs) vkgo 28k AL o}
E¥ ARle] J&TE, g #Eo) oAy A
A2 HAE FA90n B A, wm g
F EAU AS olEH A7 #AAV} He Aew g
A 8ok B A7 M E cefteramt A EA BAR FE

=], 2 #38 F4 F5F 2 cefteramol] dg ¥2g
ANE Aol we} F & HERE W, olEY 49
& F B0l Felg abolrl glnlem, HgH R
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Figure 3. Percent inhibition of cefteram-IgE ELISA with
serial additions of HSA alone, cefteram-HSA conjugate,
and house dust mite in serum of patient B.
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ey #7229 F 192 olEy 4916 9w, 19
2 ANk g A B gaAle A olEY 49| $
AR ALE rMeide Fuch A 99
Az zA Fde] o dha] o} =de) B, Tetrach-
lorophthalic anhydride (TCPA)el] x=&¥¢ <22} 3004
o & Raefr TCPAY th§h 5ol IgE7) &9 &
2o} 833%7 FARAA LT, Mg AR (western red
cedar)el ¢jaf f2d HAYAHH2 8=t 1859 F 70%7t
HFARARY. Fde Agud 24 /7 2
cefteramell o MR Ao wet F F&
FAE o, Felst 2oyt gt ¥, AAHA g4
27] Ago] e ALl F4ol gl Aen Ay
H Fadol wel AYAH] = vde f¥Qxe 4
71& 4 Qlth

IEA B2 A9 IgE w7l wrg-ol &3l A
A 22 AL, e setEe] AL = F A9
2% Sy Agete JEANE s oo U
A whgo] dojuri?, W wig o e SR
Aol g A4 B g2l haptenof] tidh whgR
otviel, SHEER Gl AgRele it IgE vl
Hhg, E2 0k FiEel A9 ¥ A3 ayae
339 F2E WIAA 2L 3FU7)(new antigenic
determinant)€ WAt ool g W whg-g Yozl
g2 AgkA ggAE Bapske] AR wH1,000
dalton o1&}, 21 WRI7|H o2 IgE wis] 7]He] 245
Aotk AW Eo IgE A &0l G4 vk gt
Hoz Ry Agelt FuAgA Ay EEE
2 AA Ee gddn AA HE A conjugate) 2
AHEE - glon ¥F Bo| A HH A= HAEAE
Azte] Apgsior Fr?,

AREL Ho Rose 579 Wi g ol g3t H
cefteram pivoxil-HSA (9183 2479 HIAE A=
gt old] gt ol IgE A FHE A xdYul B
Al A @A 334" F 149H(42.4%)0 A cefteram
o ¥t Hel gEFA7E HEHA W, dA gxE 4
A 2T d vage o fog 2ol afih 3,
2 Aoz Add F o BFoA €4 Eo) IgE
LA 7F F71ES 2o, Bl IgE A7 Wr|# B
A% 7teA e #EAstelth E3, €Y Eo] IgE A7}
%Y &R 149 F THEL2%) S AYBYE F4e] ¢l
of, e Fido] glowM IgE FAE A §34

22 (asymptomatic sensitizer) .8 oAt} 29
A BRI FHUY TP %= reactive dye?’ol o8 3 Y
434 drZ el e A5 F54 o] g
Act. F ol FAEAA o] &g F$ A4y
L2 8g 7t glo, o]5e) e tig Wl
Wt Seol ajotel Agdel oig A0 Pasdy
AZHEr), cefteram-HSA HEAE ol &3 WdaLY
& dRistn AA Yol w2E B 22AE e
2, 27177 9 23 {58 ddsied A48 gl
T A8 dyes Azgc

4 2

Cefteram pivoxil® #eF2lA} 33 SFAENA 2
44 H1NE F9E + 9ov, 1 34U NHesE KE
w7 wkgo] @eoldt Rez Azt FF cefteramEB
s A} FF FFAE AUAHAE 27
Agteta, Rt @28 AdE) A8 4ER, AR
AAYE 2 HAYRLY S o] 43 8 So| IgE A =
ol 4T Aoz P4eo,
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