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Clinical Features and Signficance of in Vitro Testing of 16 Cases of Amoxicillin-Induced Hypersensitivity

Reactions

Han-Jung Park, Gyu-Young Hur, Hyoun-Ah Kim, Gil-Soon Choi, Sung-Jin Choi and Hae-Sim Park

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

Background: Amoxicillin is one of the broad spectrum
antibiotics and is widely used in the treatment of various
infective diseases. There are various forms of amoxicillin-
induced hypersensitivity reactions including urticaria/angio-
edema, erythema multiforme and anaphylaxis.

Objective: To observe the clinical features and evaluate the
significance of in vitro testing of amoxicilin-induced hyper-
sensitivity reactions.

Method: We retrospectively reviewed medical records of
patients diagnosed as having amoxicillin-induced hypersen-
sitivity reactions from January 2002 to February 2007. Se-
rum-specifc IgE antiboides to ampicilloyl (AMP) and amoxi-
cilloyl (AXO) were determined using the immunoCAP
system.

Result: Sixteen subjects were enrolled in this study. Clinical

features of amoxicillin-induced hypersensitivity reactions
included erythema multiforme (n=6, 37.5%), urticaria/angio-
edema (n=4, 25.0%), anaphylaxis (n=3, 18.8%), maculopa-
pular skin eruption (n=2, 12.5%) and fixed-drug eruptions
(n=1, 6.3%). Six subjects had a high serum specific IgE to
AMP and all anaphylaxis patients had a high serum specific
IgE to AXO and/or AMP.

Conclusion: These findings suggest that amoxicillin could
induce various cutaneous manifestations in which the most
common ones are erythema multiforme and urticaria/ angio-
edema. The serious reactions of anaphylaxis were noted in
18.8% of subjects in which IgE mediated responses to 2
antigenic determinants were involved. (Korean J Asthma
Allergy Clin Immunol 2007;27:162-167)
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Table 2. Clinical characteristics and result of serum IgE antibodies to amoxicilloyl and ampicilloyl in 16 subjects presenting hypersensitivity

responses to amoxicillin

Patient  Ade Known Serum IgE (KU/L)
9 Sex Clinical feature Drug involved other drug Skin prick test
no. (years) - -
allergy Amoxicilloyl Ampicilloyl
1 33 F Eythema multiforme AX Negative 0 0
2 23 F Maculopapular skin AX NSAIDs ND 0 0
eruption
3 37 F Erythema multiforme AX+Cla ND 0 0
4 38 F Erythema multirome AX ND 0 0
5 27 F Urticaria/angioedema AX ND 0 0
6 46 M Erythema multiforme AX ND 0 0.43
7 43 M Maculopapular skin AX+Cla NSAIDs ND 0 0.53
eruption
8 71 F Anaphylaxis AX ND 0.67 1.95
9 28 F Urticaria/angioedema AX+Cla ND 0 0.69
10 30 F Anaphylaxis AX Positive 0 0.79
1 67 M Anaphylaxis AX+Cla ND 3.09 3.79
12 23 M Urticaria/angioedema AX NSAIDs ND 0 0
13 48 F Erythema multiforme AX ND 0 0
14 30 M Fixed drug eruption AX ND ND ND
15 42 M Erythema multiforme AX+Cla ND ND ND
16 41 F Urticaria/angioedema AX+Cla ND ND ND
AX = amoxicillin; AX+Cla = amoxicillin plus clavulnate; NSAIDs = non-steroidal antiinflammatory drugs; ND = not done.
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Fig. 1. Serum specific IgE antibodies to ampicilloyl (AMP) in rela-
tion to clinical features of amoxicillin-induced hypersensitivity reac-
tion.
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Fig. 2. Molecular structures of benzylpenicillin, ampicillin and
amoxicillin.

fo

2 Aol A= AXOd] T IgE A= T ol A ut
Aot AMPol| tigh IgE A= 6 Shatoll A ¥

- Romano 57 &9 d e Fof Fo FAY W
of LAY At 488 tF e g ATolA AMP
| IgE ¥h-g-& WEQ T o o] 59 93.7%= BPO
G e YEhl o AMP7E F 34l
A Aom Az o] 9
7o AHE AXOd gt
FAFI Ol o @ wAbkg-

18 ox o2
T 9 ox A
oo ¥@ O o

o
it
¢

o g Aoz M7HE ChEg. 2).

¥ ATE $PH0R Aol ofBAdee] oF Fauk
2ol JAHE BAE RFAA] T A B} ImmunoCAP
€ o 8 1k B A4S A 2olef 900 E
NNl Aztst BHAA ol 1gk FA AF Aol B
A% FAsA Fegith £ O B4 1680 2
PE AP ATE P E 0 B BT Bz 1
Q77 B e,
2 AT obZA A UG FHNES Ho

ga) 29 dAgFdIt Aol gldlen, F
AXO®} AMP Zof AMPO| o gt 5] IgE Ao FA &
O =%, AMP] T3k §o] IgE FA X & ohfE A 7
oA 7bg E=kth ol ofEA A A <3 FA Y 13
o] A== FAtel Al AMPe] g Sol IgE A A
Al st o] kel Zgo] Hn, ofyfP A 1ol o &

=Y F dee AARTH

&
Aol A AXOU AMPo]| Tt So] IgE @A 2] fEo] ohhZ
7]
o]

o o

U

1) Neu HC: penicillins, In Mandell GL, Douglas JR, Bennet
JE(eds.): Principles and practice of infectious diseases. 3td ed. p
230-246, Churchill Livingstone Co., New York, 1990

2) Neu HC. Antimicrobial activity and human pharmacology of
amoxicillin. J Infect Dis 1974;129:123-5

3) Prince AS, Neu HC. New penicillins and their use in pediatrics.
Pediart Clin North Am 1983;30:3-12

4) Donowitz GR, Mandell GL. Beta-lactam antibiotics. N Engl J
Med 1988;318:419-26

5) Haan P, Jonge AJR, Verbrudge T, Boorsma DM. Three epitope
specific monoclonal antibodies against the hapten penicillin. Int
Arch Allergy Appl Immunol 1985;76:42-6

6) Pichichero ME, Pichichero DM. Diagnosis of penicillin, amoxi-

N

cillin, and cephalosporin allergy: reliability of examination assessed
by skin testing and oral challenge. J Pediatr 1998;132:137-43
Vega JM, Blanca M, Garcia JJ, Carmona M]J, Miranda A,
Perez-Estrada M, et al. Immediate allergic reactions to amoxi-
cillin. Allergy 1994;49:317-22

Blanca M, Mayorga C, Torres MJ, Reche M, Moya MC, Rodri-

guez JL, et al. Clinical evaluation of Pharmacia CAP System

v

-

8

=

RAST FEIA amoxicilloyl and benzylpenicilloyl in patients with
penicillin allergy. Allergy 2001;56:862-70

Batchelor FR, Dewdney JM, Gazzard D. penicillin allergy. The
formation of the penicilloyl determinant. Nature 1965;206:362-4
10) Parker CW. Drug allergy. N Engl J Med 1975;292:732-6
11) Audicana M, Bernaola G, Urrutia I, Echechipia S, Gastaminza G,

Munoz D, et al. Allergic reactions to betalactams: studies in a

9

-~

=

group of patients allergic to penicillin and evaluation of cross-
reactivity with cephalosporin. Allergy 1994;49:108-13
12

-

Sastre J, Quijano LD, Novalbos A. Clinical cross-reactivity
between amoxicillin and cephadroxil in patients allergic to amoxi-
cillin and cephadroxil and with good tolerance of penicillin. Aller-
gy 1996;51:383-6

Blanca M, Vega JM, Garcia J, Carmona M]J, Terados S, Avila
MJ, et al. Allergy to penicillin with good tolerance to other

13

N

penicillins; study of the incidence in subjects allergic to
betalactams. Clin Exp Allergy 1990;20:475-81

14) Weiss ME, Adkinson NF. Immediate hypersensitivity reactions to
penicillin and related antibiotics Clin Exp Allergy 1988;18:515-40

15) Levine BB. Immunologic mechanisms of penicillin allergy. A
haptenic model system for the study of allergic diseases of man.
N Engl J Med 1966;275:1115-25

16) Torres MJ, Mayorga C, Pamies R, Rodriquez JL, Juarez C,

Romano A, et al. Immunologic response to different determinants



=13

ok

Hy S ofgAlazlof 9

rok

bobs olghs 160fof AAA SM 1t HASHY ZAtel oo 167

= = — o =2o 171
of benzylpenicillin, amoxicillin, and ampicillin. Comparison between J, et al. Allergic reactions to ampicillin. Studies on the specificity
urticaria and anaphylactic shock. Allergy 1999;54:936-43 and selectivity in subjects with immediate reactions. Clin Exp

17) Romano A, Tortes MJ, Fernandez J, Vega JM, Mayorga C, Garcia Allergy 1997;27:1425-31





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


