
2005 16 181-189

640 579

( penicillin ) 

1

1

(immediate reaction) (late reaction)

(other reaction) IgE

[ penicilloyl determinant

minor determinant mixture ( ) (

) ] (prick) (intradermal)

IgE

(anaphylaxis)

( Penicillin allergy )

( Penicillin skin test )

( Penicillin desensitization )

2% 5%

1

0.7% 10%

( anaphylaxis ) 0.004%

0 . 0 1 5 % 2

15.6% 3

( 

A ) 



(  

)

( ) 

1) ( im-

mediate reaction ) 2) ( late reaction )

3) ( other reaction ) ( ) 4

( immediate reaction ) ( Type

I reaction ) 1

1 72 ( 

accelerated reactions )

IgE

( penicillin skin test ) 

( anaphy-

laxis ) ( hypotension ) ( laryn-

geal edema ) ( wheezing ) ( an-

gioedema ) ( urticaria )

72

( late reaction )

182

(Mediators)

(immediate) ≤1

(type I)

(late) ≥72

(Type II)

(Type III)

(Type IV)

(other) ≥72

(idiopathic)

( ana-

phylaxis )

( hypotension )

(  laryngeal

e d e m a  ) (

wheezing )

(angioedema )

( urticaria )

50,000 100,000

1-72

I g E

IgE

(lymphoreticular sys-

tem) 

I g EIgG , 

(Serum sick-

ness), (tis-

sue injury) (drug fever)

IgG, IgM

(immune

complexes)

(Contact dermatitis)

(Maculopapular) 

(morbilli-

form rashes)

1% to

4%



( Type II reaction )

IgG ( complement ) 

( Type III reaction ) IgG

IgM ( immune complexes ) 

( serum sickness ) 

( tissue injury ) ( Type IV

reaction )

( other reaction ) 

( idiopathic reaction )

72

maculopapular morbidiform rashes

1% 4%

IgE

( penicillin

specific ) IgE

IgE

haptenation Heptenation

( tissue mast cell ) ( cir-

culating basophils ) IgE

Haptenation beta-lactam ring

95%

penicilloyl determinant 5 penicilloyl determi-

nant ( major determinant )

benzylpenicilloyl-polylysine ( BPL )

penicilloyl-poly-L-lysine ( PPL ) ben-

zylpenicilloyl component ( BPO ) 75% 90%
4

( minor determinant ) penicil-

loate penilloate penicilloyl-amine

minor determinant mixture ( MDM )

16% 6

183(penicillin) 

*

Pre-Pen ( 6 x 10-5 M ) Prick 1

Intradermal** 0.02 mL

Penicillin G potassium Prick 10,000 units/mL 1

( ) Intradermal** 10,000 units/mL 0.02 mL 200 units

Penicillin minor Prick 1

determinant mixture ( 10-2 M ) Intradermal** 0.01-0.02 mL

( histamine ) Prick 1 mg/mL 1

( ) Intradermal 0.1 mg/mL 0.02 mL

Prick 1

( ) Intradermal 0.02 mL

* prick 15-20 ( wheal ) 3mm intradermal 15-20

4mm
** 100

Greenberger PA. Drug allergy. In: Grammer LC, Greenberger PA, eds. Patterson's allergic diseases 6th ed. Philadelphia :
Lippincott Williams & Wilkins, 2002; 295-385.
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185(penicillin) 

beta-lactam (testing dose)

( mg )* ( units )*

0.001 1

0.005 10

0.01 20

0.05 100

0.10 200

0.50 800

1.00 1,600

10.00 16,000

50.00 80,000

100.00 160,000

200.00 320,000

*400,000 units (penicillin G potassium)
beta-lactam 250mg (1 g = 1.8 units)

Greenberger PA. Drug allergy. In: Grammer LC,
Greenberger PA, eds. Patterson's allergic diseases 6th ed.
Philadelphia : Lippincott Williams & Wilkins, 2002; 295-385.
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187(penicillin) 

Beta-lactam ( mg/mL )* ** ( ml )*** ( mg )

0.5 1 0.10 0.05

2 0.20 0.10

3 0.40 0.20

4 0.80 0.40

5 1.60 0.80

6 3.20 1.60

7 6.40 3.20

5.0 8 1.20 6.00

9 2.40 12.00

10 4.80 24.00

50.0 11 1.00 50.00

12 2.00 100.00

13 4.00 200.00

14 8.00 400.00

30
* 250 mg/5mL
** 15
*** 30ml

Sullivan TJ. Drug allergy. In: Middleton E, Reed CE, Ellis EF, et al eds. Allergy: Principles and Practice 4th ed, vol 2. St.
Louis, Mosby, 1993, 1726-46. 

* Beta-lactam (mg/mL) (units/mL) (mL) (mg/units)

1 0.1 160 0.10 0.01/16

2 0.20 0.02/32

3 0.40 0.04/64

4 0.80 0.08/128

5 1.0 1,600 0.15 0.15/240

6 0.30 0.30/480

7 0.60 0.60/960

8 1.00 1.0/1600

9 10.0 16,000 0.20 2.0/3200

10 0.40 4.0/6400

11 0.80 8.0/12,800

12 100.0 160,000 0.15 15.0/24,000

13 0.30 30.0/48,000

14 0.60 60.0/96,000

15 1.00 100.0/160,000

16 1000.0 1,600,000 0.20 200.0/320,000

17 0.40 400.0/640,000

18 0.80 800.0/1,280,000

30
* 7 15

Sullivan TJ. Drug allergy. In: Middleton E, Reed CE, Ellis EF, et al eds. Allergy: Principles and Practice 5th ed, vol 2. St.
Louis, Mosby, 1998, 1212-24.
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189(penicillin) 

Penicillin Allergy, Penicillin Skin Test,

and Penicillin Desensitization

Hsin-Yun Sun, Jann-Tay Wang, and Shan-Chwen Chang1

The allergic reactions occurring after the administration of penicillin can be classified to immediate reac-

tions, later reactions, and other reactions. Penicillin skin test is used to detect IgE-mediated immediate reactions.

The reagents for a standard skin test should include penicilloyl determinant, penicillin G, other minor determinant

mixture, positive control agent (histamine), and negative control agent (saline or distilled water). Skin test should

be done by prick method first and then by intradermal injection method if the results of prick test are negative.

Skin test is the most reliable method of determining if a patient with a previous history of penicillin allergy is at

risk for an IgE-mediated immediate reaction upon re-challenge when penicillin administration is indicated and no

other substitutes exist. When prescribing penicillin skin test, physicians should be aware of the contraindications

and circumstances with the possibility of false negative results. A capable physician should attend the whole

courses with necessary medications and equipments to manage possible anaphylaxis during performing the peni-

cillin skin test. Penicillin desensitization should be performed if no substituted antibiotics can be used when peni-

cill in skin test can't be done in patients with a history of penicillin allergy, or patients have po-

sitive skin test, or patients don't react to the control reagents.  ( J Intern Med Taiwan 2005; 16: 181-189 )

Department of Internal Medicine, National Taiwan University Hospital, Taipei;
1Graduate Institute of Clinical Pharmacy, College of Medicine,

National Taiwan University, Taipei, Taiwan


