
PENIClLLIN REACTIONS IN CHZLL)REs 

A STUDY OP THE VALE OF THE SKIS TEST IN PESICILLIN SENSTTIZATIOK 

W ITH continued witlcsprcad use of penicillin, the problem of sensitization 
to it, with resulting symptoms, has become a distinct. possibility. Since 

Waldbott’s’ report, in 1949. of death in an adult following an intralllas~ulill~ 
injection of penicillin, there have been ;Itlditiollal reports of such deaths by 
Mayer and associates,’ Sirgal and associates.” Christenson and co-workers.s 
Feinberg and his associates,5 an(l others. These authors also presentetl cases 
of anaphylactic-like reactions to penicillin. with recovery. U7e have been able 
to find only one recorded death in a child following penicillin injection,‘i al- 
though we have knowledge of two such unrecorded deaths. Tt is interesting 
to note that,, in the majorit,y of instances recorded in the literature, of penicil- 
lin anaphylaxis in adults. the immediate skin rcact,ion with penicillin has been 
positive. On the other hand, the skin test, usually has been negative in the 
tlclayed or serum sickness type of reaction following penicillin administration. 

Levin and Moss’ state that sensitization to penicillin in children is uncom- 
mon. These authors did not obscrvc definit,e local or constitutional reactions 
in 226 allergic children who had received such injections on more than one 
occasion. Only one child in their series had a transient, pruritic eruption. 
Collins-Williams and Vincent !8 from 21 study conducted in a hospital where 
t’housands of children had received penicillin injections frequently, found 
only three children who were clinically sensitive to this antibiotic. Only one 
of these three children was skin tested with penicillin, and t,he result was 
negative. These same authors, however, in a. study of children from their 
private practice, report that 6 per cent, of allergic children gave histories of 
having had symptoms suggestive of penicillin sensitization as contrasted to 0 
per cent of nonallergic children. They concluded, from their studies of casts 
in the hospital as well as from those in private practice, that the skin test had 
very limited value in dctc~rminiii g clinical sensitivity to penicillin in children. 

The primary purpose of our study was to evaluate the immediate react,ion 
to the skin test wit,h penicillin. in dct~ermining the presence of clinical scn- 
sitivity to it. To our knowledge, there is no reliable immunologic test, at pres- 
ent to predetermine such sc>nsitirity. 

JlATERIALS ,2SD METHODS 

I”our hundred pat,ients! including 397 children (between the ages of 1 
year and 14 years) and three adult members of the hospital staff, were skin 
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t,ested as outlined in Tables I a,nd III. In a11 instances, the scratch test with 
aqueous sodium penicillin G- in collcelltrilti0l~S of 5,000 to 50,000 unit,s per 
milliliter wi\s pcr1’0rm~d first ;~ncl \vhcn il ne,c c*ttivc result was obtained, the 
intracubaneous t,est followed. I’oa the int,racutalreous test 0.02 to 0.0% ml. 
of a freshly prepared a~queons solution of prnicilliu G was injected, in con~n- 
trations va.rying from 100 to 1,000 units I)cr millilitet~. 

Weaker concentrat,ions of penicillin ww always used in those cases prc- 
senting a historv of some type of clinical reactions to previous penicillin (don- 
tact. The skin test with PeGcillium notc~tunz was performed in a similar man- 
ner, although the intrscutaneous test. frequently replaced the scratch test. 
For the intracutaneous test, 0.02 to 0.05 ml. of a l-1000 solution was used rou- 
tinely. For the scratch test with procaine, a. 2 per cent solution of procaine 
h>-drochloridc was used. For the intracnt,ancbous test, 0.02 to 0.05 ml. of an 
aqueous solution of procaine hydroehloritle was LISFL~. We did not deem it 
advisable to test procaine scnsitivit,y by its application to mucous membranes. 
Control tests were done with the diluent used for the preparation of all test 
nlatcrials. The skin testing of those children who had been hospitalized bc- 
cause of constitutional symptoms following penicillin administration was 
done when t,hcse children hat1 recovered from thrsc symptoms. 

Passive tra,nsfer testing, in those pa.tients who had positive skin tests with 
penicillin, was done with the usual technique, using well children as rcccp- 
tors. No concentrated study for delayecl skin reactions was planned in this 
series of cases. 

The grading of skin reactions wa.s done in order to give the reader a 
visual image of the degree of skin reactivity to penicillin. Thus, the follow- 
ing criteria were kept in mind for t,he scratch t,est : 

c + + + = T,arge w-heal, more than 1 cm. in tliameter, usually with psendoporlin 
with or without marked areola or localized itching. 

+I-+ = Wheal ahout I cm. in diameter, with or without psendopodia. MO&T- 
ate or marked areola usually present. 

+ + = Intermediate skin reaction between + anti + + c. 
+ = Definite area of erythema as comparctl to control. 
Negative, = Same as control. 

Similar criteria wcrc applied in grading the intracutaneous tests, cscept, 
that qualifications for gradings correspondin, ~1’ to the scratch test were more 
finite and less elastic. 

Andy& of 1'aFk /A--We obtained one positive test to penicillin in the 
ent,ire group of 391 children routinely tested. Three hundred and fifty-three, 
or 90 per cent, of the children tested had previous penicillin contact by various 
routes of administration, including intramuscular injection in each instance. 
In routine taking of histories on these children, minor, delayed symptoms fol- 
lowing administration of this antibiotic wcrc disclosed in fourteen, or approsi- 
mately 4 per cent, of the cases. Such symptoms were usually in the form of 
generalized skin eruptions or isolated urticaria. Tn no instance could we be 
certain, however, that these symptoms were caused by penicillin, since these 



children had acute infections and the penicillin given was only one of several 
antibiotics or drugs given at about the same time. There were nineteen posi- 
tive skin tests to Penicilliw~ not&m in t’he 341 children tested wit,h this mold. 
‘I’hcrc were 106 children, in our series studitd, who had histories of manifesta- 
tions of major allergy, including bronchial asthma and allergic rhinitis. The 
singtc positive skin test t,o penicillin occurwtl in one of the childrcu in this 
gwll]). We were not able to demonstrate any positive skin tests to procaine. 

Nonallergic 23.5 “15 0 0 0 0 9 
gr0llp 

Allergic 6 4 0 0 0 0 2 
WJUP ___. 
Total 

Ort tpatient 
Children 

--.__ 
-___- 

___ 
241 219 0 0 0 0 11 ~__ 

Notdlergic 30 48 0 0 0 0 sot done 
group 

.\llergic 100: 86 0 1 1 0 8 
group 

- 
__.---~- 

Total 1;jO 13-L 0 1 1 0 8 _______ 
(:rallll total 391 333 0 1 1 0 19 
l’emntage 0 f 90 pw 0.23 pr 5.4 

total 
per 

cent cent ecnt -.__ ___- 
“Hospitalized for medical or surgical conditions. 
~Includes presence of bronchial asthma, allergic rhinitis, and eczema (atopic). 
fSixty cases from Pediatric Allergy Clinic, Michael Reese Hospital, and forty children 

from the private practice of Dr. Mathrson. 

/ ‘I‘O’l~hli so. 1 
OF ,‘IIII,- PREVIOUS 

ImEN I’Ei,-ICII,LIN 
TESTED 1 CONTACT 

(i G 

so. WIT11 
POSITIVF L 1 
WRATCJI 
TESTS TO 

/ I’Eh-ICll,LlN 

-s 

- 
so. \VITlI l’OSITl\-,: 

I’OSITIVE IN- TOTA27, SK I N ‘I’EBTS 
TRACUTANE- I’OSITIV~ I’Ot3TIVE TO 
01-S TRSTS’ SKIN REAC- SKIX TESTS I’ENICITX 
TO I’ENICIL- TORS TO TO I.ICM 

131X I’ESIPII‘T.IN I’RWAINE / So1’ATl‘Jf .___- 
2 .j 0 0 

A7baZysis of 2’al>ie Il.-The table includes seven chilclren. Six of the 
seven children prcseutetl were admittetl to Sarah Morris Hospital as emer- 
gency cases because of severe constitutional reactions following intramuscular 



TA
BL

E 
II.

 
hs

ar
,rs

rs
 

O
F 

SY
ST

EM
IC

 
R

EA
C

TI
O

N
S 

TO
 

PE
SI

~J
JN

 
AN

D
 

SK
IN

 
R

EA
C

TI
O

N
S 

To
 

PE
N

IC
IL

LI
N

 
IN

 
SA

M
E 

SK
IN

 
TE

ST
S 

l’R
EV

IO
C

S 
PE

N
IC

II,
I,l

N
 

TY
PE

 
O

F 
PE

N
IC

IL
LI

X 
AI

)M
IX

IS
TR

AT
IO

N
 

AN
D

 
P

A
S

S
IV

E
 

AN
D

 
M

O
D

E 
O

F 
III

ST
O

R
Y 

O
F 

PR
EV

IO
U

S 
(‘L

IN
I,‘

AI
, 

KE
AC

‘T
IO

N
S 

O
N 

TR
AN

SF
ER

 
AL

LE
KG

B 
PA

TI
EN

T 
AD

M
IN

IS
TK

AT
IO

N
 

KE
A(

‘T
IO

N
S 

AD
M

IS
SI

O
S 

TO
 

H
O

SP
IT

AL
 

T’
lx

IC
IL

LI
N

 
H

IS
TO

R
Y 

1. 
M.

 
A.

,* 
Cr

ys
tal

lin
e 

pro
- 

Jlu
ltip

le;
 

alw
ay

s 
in 

10
 

mi
nu

tes
 

fo
llo

wi
ng

 
in-

 
0 

0 
0 

0 
0 

No
ne

 
do

ne
 

As
thm

a, 
ec

- 
13

-ye
ar-

 
old

 
gir

l 
Ca

ine
 

pe
nic

illi
n,

 
30

0,
00

0 
U.

, 
in-

 
tra

mu
sc

ula
rly

 

2. 
T. 

G.
,” 

Cr
ys

tal
lin

e 
pro

- 
14

-ye
ar-

 
ca

ine
 

pe
nic

illi
n,

 
old

 
gir

l 
30

0,
00

0 
U.

, 
in-

 
tra

mu
sc

ula
rly

 

3.
 

S.
 

R.
,” 

23
.m

on
th

- 
(!r

ys
tal

lin
e 

pro
- 

old
 

bo
y 

Ca
ine

 
pe

nic
illi

n,
 

30
0,

00
0 

U.
, 

in-
 

tra
mu

sc
ula

rly
 

tra
mu

sc
ula

rly
. 

1 
we

lt 
be

for
e 

ha
d 

pe
cu

lia
r 

se
ns

ati
on

 
in 

mo
ut

h 
fo

llo
wi

ng
 

in-
 

tra
mu

sc
ula

r 
inj

ec
- 

tio
n 

of 
cry

sta
llin

e 
pe

nic
illi

n,
 

als
o 

fee
l- 

ing
 

of 
ge

ne
ra

liz
ed

 
itc

hin
g 

an
d 

bu
rn

ing
 

at 
sa

me
 

tim
e 

Mu
ltip

le 
int

ra
mu

sc
u-

 
lar

, 
als

o 
or

all
y 

ma
ny

 
tim

es
; 

no
 

his
tor

y 
of 

pr
ev

iou
s 

re
ac

tio
ns

 
ob

ta
ine

d 

Ha
d 

on
e 

pr
ev

iou
s 

in-
 

tra
mu

sc
ula

r 
inj

ec
- 

tio
n 

of 
pe

nic
illi

n 
kn

ow
n 

to 
us

; 
no

 
his

- 
tor

y 
of 

pr
ev

iou
s 

pe
nr

cil
lin

 
re

ac
tio

ns
 

kn
ow

n 

4.
 

R.
 

K.
,* 

Pr
oc

ain
e 

‘pe
nic

illi
n 

Pe
nic

illi
n 

inj
ec

tio
ns

 
15

-m
on

th-
 

wi
th

 
alu

mi
nu

m 
int

ra
mu

sc
ula

rly
 

old
 

bo
y 

mo
no

ste
sra

te 
an

d 
(o

ra
l 

8) 
; 

no
 

his
- 

pe
an

ut
 

oil
-re

- 
tow

 
of 

pr
ev

iou
s 

re-
 

ce
ntl

y 
ac

tio
ns

 
ob

ta
ine

d 

tra
glu

te
al 

inj
ec

tio
n 

of 
pr

oc
ain

e 
pe

nic
illi

n 
be

ga
n 

to 
ex

pe
rie

nc
e 

pr
ur

itu
s, 

sw
ea

tin
g, 

tig
ht

en
ing

 
in 

ch
es

t, 
an

d 
wh

ee
ze

 
fol

- 
low

ed
 

by
 

ge
ne

ra
liz

ed
 

ur
tic

ar
ix 

an
d 

ed
em

a 
of 

fac
e 

Ab
ou

t 
10

 
da

ys
 

fo
llo

wi
ng

 
int

ra
mu

sc
ula

r 
inj

ec
tio

n 
of 

pr
oc

ain
e 

pe
nic

illi
n,

 
pa

 
tie

nt
 

de
ve

lop
ed

 
ma

rke
d 

lnr
vn

ge
al 

ed
em

a 
wi

th
 

str
rdo

r 
an

d 
ge

ne
ra

liz
ed

 
gia

nt
 

ur
tic

ar
ia,

 
las

ted
 

1 
we

ek
 

15
 

mi
nu

tes
 

fo
llo

wi
ng

 
in-

 
tra

mu
sc

ula
r 

inj
e&

n 
of 

pr
oc

ain
e 

pe
nic

illi
n,

 
pa

- 
tie

nt
 

ha
d 

ge
ne

ra
liz

ed
 

ur 
tic

ar
ia,

 
sw

ell
ing

 
of 

fac
e, 

lar
yn

ge
al 

ed
em

a,
 

an
d 

str
ido

r, 
wh

ich
 

las
ted

 
3 

da
ys

 
3 

da
vs

 
fo

llo
wi

ng
 

int
ra

- 
mu

icu
lar

 
pe

ni&
lin

 
in-

 
jec

tio
n, 

pa
tie

nt
 

de
ve

l- 
op

ed
 

se
ve

re 
ge

ne
ra

l- 
ize

d 
ur

tic
ar

ia 
of 

en
tir

e 
bo

dy
 

an
d 

fac
e 

an
d 

ho
ar

se
 

cry
 

++
+ 

0 
No

t 
do

ne
 

0 
0 

pa
nie

d 
by

 
ge

ne
ra

liz
ed

 
pr

ur
itu

s 
an

d 
we

ak
- 

ne
ss

 

0 
0 

++
+ 

0 

(&
ii u

. i
 

0 
0 

0 
0 

ze
ma

, 
sk

in 
se

ns
itiv

ity
 

to 
mo

lds
, 

ho
us

e 
du

st,
 

etc
. 

0 
No

ne
 

k n
ow

 
n 

No
ne

 
clo

ne
 

Sk
in 

ras
h 

fro
m 

or
an

ge
 

jui
ce

, 
u*

- 
tic

ar
ia 

fro
m 

as
- 

pir
in 

++
 

No
ne

 
kn

ow
n 



5. 
8. 

M.
 

R.
,” 

Cr
ys

tal
lin

e 
pro

- 
Tw

o 
pr

ev
iou

s 
inj

ec
- 

Ab
ou

t 
10

 
da

vs
 

fo
llo

wi
ng

 
I) 

9-
ve

ar
-o

ld 
ca

ine
 

pe
nic

illi
n,

 
tio

ns
 

of 
nr

oc
ain

e 
gi

h 
30

0,
00

5 
U.

, 
in-

’ 
tra

mu
sc

ula
rly

 

6. 
H.

 
C;

.,”
 

Cr
ys

tal
lin

e 
pro

- 
‘i-y

ea
r-o

ld 
ra

ine
 

pe
nic

illi
n 

bo
y 

30
0,

00
0 

U.
, 

in-
 

tra
mu

sc
ula

rly
 

7. 
G.

 F
., 

6. 
No

ne
 

ye
ar

-o
ld 

bo
y 

(cl
ini

c 
ca

se
) 

pe
nic

illi
n 

int
ra

mu
s- 

cu
lar

ly;
 

als
o 

8 
to 

10
 

or
al 

do
se

s 
of 

pe
ni-

 
cil

lin
; 

no
 

his
tor

y 
of 

pr
ev

iou
s 

re
ac

tio
ns

 
ob

ta
ine

d 
Mu

ltip
le 

int
ra

mu
s- 

cu
lar

 
an

d 
or

al 
pe

ni-
 

ei
llin

 
on

 
ma

ny
 

oc
ca

- 
sro

ns
 

; 
ge

ne
ra

liz
ed

 
itc

hin
g 

fo
llo

wi
ng

 
inj

ec
tio

n 
an

d 
un

du
e 

loc
al 

sw
ell

ing
 

an
d 

itc
hin

g 
No

ne
; 

no
 

his
tor

y 
of 

an
y 

pe
nic

illi
n 

co
n- 

tac
t 

ob
ta

ina
ble

 

int
ra

mu
sc

uia
r 

inj
ec

tio
n 

of 
pr

oc
ain

e 
pe

nic
illi

n,
 

ch
ild

 
de

pe
lop

ed
 

ma
rke

d 
ed

em
a 

of 
fac

e 
an

d 
ex

- 
tre

mi
tie

s 
: 

als
o 

ha
d 

ur
tic

ar
ia 

of 
fac

e 
an

d 
bo

dy
; 

las
ted

 
on

e 
we

ek
 

15
 

mi
nu

tes
 

aft
er

 
int

ra
- 

++
+ 

mu
sc

ula
r 

inj
ec

tio
n 

of 
pr

oc
ain

e 
pe

nic
illi

n,
 

pa
- 

tie
nt

 
ex

pe
rie

nc
ed

 
tig

ht-
 

ne
ss

 
in 

ch
es

t 
an

d 
wh

ee
z- 

ing
, 

fo
llo

we
d 

by
 

ge
ne

ra
l- 

ize
d 

ur
tic

ar
ia,

 
an

d 
ed

em
a 

of 
the

 
ey

es
 

No
ne

, 
pa

st 
or 

pr
es

en
t 

B 

- 
_~

I__
 

0 
Sa

ne
 

do
ne

 
Br

on
ch

ial
 

0 
++

++
 

0 
(5

0 
U.

) 

0 
0 

0 

- 
++

+ 
(5O

OU
.) 

- 

as
thm

a, 
po

sit
ive

 
sk

in 
rea

c- 
tio

ns
 

to 
mo

lds
, 

ho
us

e 
du

st,
 

an
d 

foo
ds

 
++

+ 
Br

on
ch

ial
 

as
thm

a, 
po

lle
n 

ha
y 

fev
er,

 
an

d 
ato

pic
 

de
r- 

ma
titi

s 

+ 
+ 

+ 
No

ne
 

do
ne

 
Al

ler
gic

 
rh

ini
tis

, 
br

on
ch

ial
 

as
thm

a, 
po

sit
ive

 
sk

in 
rea

c- 
tio

ns
 

to 
mo

lds
 

an
d 

ho
us

e 
du

st 
NO

TE
 

: 
Int

ra
cu

tan
eo

us
 

tes
tin

g 
wa

s 
pe

rfo
rm

ed
 

on
ly 

in
 

ca
se

s 
wh

er
e 

sc
ra

tch
 

te
st

in
g 

wa
s 

ne
ga

tiv
e.

 
CO

NT
RO

L:
 

Sk
in

 
te

sts
 

wi
th

 
di

lu
en

t 
we

re
 

ne
ga

tiv
e 

on
 

al
l 

ca
se

s 
te

st
ed

. 
*C

hi
ld

re
n 

ad
m

itt
rd

 
to

 
ho

sp
ita

l 
as

 
ur

ge
nt

 
cii

se
s 

be
ca

us
e 

of
 

th
e 

se
ve

re
 

sy
ste

m
ic 

re
ac

tio
n.

 



R
 

3 

TA
BL

E 
III

. 
AS

AL
YS

IS
 

OF
 

SY
ST

EM
IC

 
RE

AC
TI

O
KS

 
TO

 
PE

NI
CI

LL
IN

 
IN

 
TH

R
EE

 
AD

U
LT

S 

PA
TI

EN
T 

1.
 

8.
 

H.
, 

26
- 

ye
ar

-o
ld

 
fe

m
al

e 
nu

rs
e 

‘s
 

ai
d 

2.
 R

. 
K.

, 
47

- 
ye

ar
-o

ld
 

C
ry

st
al

lin
e 

pr
oc

ai
ne

 
pe

ni
ci

lli
n,

 
30

0,
00

0 
m

al
e 

ph
ys

i- 
TJ

., 
in

tra
m

us
- 

ci
an

 
cu

la
rly

 

3.
 C

. H
., 

33
- 

Pr
oc

ai
ne

 
pe

ni
ci

lli
n 

ye
ar

-o
ld

 
in

 
se

sa
m

e 
oi

l 
m

al
e 

ph
ys

i- 
30

0,
00

0 
U.

, 
in

- 
ci

an
 

tra
m

us
cu

la
rly

 

TY
PE

 
O

F 
PE

N
IC

II>
LI

N
 

AN
D

 
M

O
D

E 
O

F 
AD

M
IN

IS
TR

AT
IO

N
 

PR
Ev

IO
U

S 
PE

N
IC

IL
LI

N
 

AD
JI

IN
IS

TR
AT

IO
N

 
AN

D
 

H
IS

TO
R

Y 
O

F 
PR

EV
IO

U
S 

R
R

AC
TI

O
N

S 

:ry
st

al
lin

a 
pr

oc
ai

ne
 

M
ul

tip
le

 
in

je
ct

io
ns

 
of

 
cr

ys
ta

llin
e 

pe
ni

ci
lli

n 
pe

ni
ci

lli
n,

 
30

0,
00

0 
an

d 
pr

oc
ai

ne
 

pe
ni

ci
lli

n 
in

 
pe

an
ut

 
oi

l, 
U

., 
in

tra
m

us
- 

w
ith

 
al

um
in

um
 

m
on

os
te

ar
at

e 
; 

hi
st

or
y 

of
 

cu
ia

rly
 

ge
ne

ra
liz

ed
 

pr
ur

itu
s 

an
d 

ur
tic

ar
ia

 
lfi

 
da

ys
 

fo
llo

w
in

g 
th

e 
la

st
 

in
je

ct
io

n 
of

 
pr

o-
 

. 
. . 

. .
 

ca
m

e 
pe

nI
cI

III
n 

M
ul

tip
le

 
in

je
ct

io
ns

 
of

 
pr

oc
ai

ne
 

pe
ni

ci
lli

n;
 

al
so

 
or

al
 

pe
ni

ci
lli

n 
on

 
se

ve
ra

l 
oc

ca
si

on
s;

 
3 

da
ys

 
af

te
r 

in
tra

m
us

cu
la

r 
in

je
ct

io
n 

of
 

pr
oc

ai
ne

 
pe

ni
ci

lli
n 

in
 

de
lto

id
 

ar
ea

, 
pa

- 
tie

nt
 

de
ve

lo
pe

d 
pr

ur
itu

s,
 

bu
rn

in
g,

 
an

d 
ed

em
a 

of
 

ha
nd

s 
an

d 
fe

et
, 

ac
co

m
pa

ni
ed

 
by

 
ch

ill
s 

an
d 

fe
ve

r 
to

 
10

1”
 

F.
; 

la
st

ed
 

3 
da

ys
 

hI
ul

tip
le

 
co

ur
se

s 
of

 
or

al
 

an
d 

in
ha

la
nt

 
pe

ni
ci

lli
n;

 
5 

da
ys

 
af

te
r 

in
je

ct
io

n 
of

 
pr

o-
 

ca
in

e 
pe

ni
ci

lli
n,

 
pa

tie
nt

 
de

ve
lo

pe
d 

pr
ur

itu
s,

 
ge

ne
ra

liz
ed

 
bu

rn
in

g 
an

d 
ur

- 
tic

ar
ia

 
w

hi
ch

 
w

as
 

pr
og

re
ss

iv
e 

an
d 

in
- 

vo
lv

ed
 

es
pe

ci
al

ly
 

th
e 

ex
tre

m
iti

es
 

; 
la

st
ed

 
.- 

_ 

SK
Ili

TE
ST

S 
I 

I 

IN
TR

SC
’U

- 
1 I 

.--
i 

P
A

S
S

IV
E

 
SC

R
AT

C
H

 
TA

N
EO

U
S 

PE
\I 

TR
AN

SF
ER

 
,IW

N
 

) 
PR

O
- 

/ 
PE

N
I- 

/ 
PR

O
- 

/ 
C

IL
- 

1 
C

PE
N

;, 
/ 

AL
LE

R
G

Y 
C

AI
N

R
 

C
IL

LI
N

 
C

AI
SF

 
IiT

l:M
 

H
IS

TO
R

Y-
 

N
on

e 
kn

ow
n 

~ z 
tit

 
0 

- 
- 

0 
+t

 
Ac

co
m

pa
ni

ed
 

by
 

ge
ne

ra
l- 

iz
ed

 
pr

ur
itu

s 
4 0 r: 

++
+ 

0 
- 

- 
0 

0 
Ac

co
m

pa
ni

ed
 

by
 

ge
ne

ra
l- 

iz
ed

 
pr

ur
itu

s 
an

d 
ed

em
a 

at
 

si
te

 
of

 
te

st
 

+.
+ 

0 
- 

IO
 

0 
t+

+ 

w 
Pe

re
uu

ia
l 

al
- 

g 
le

rg
ic

 
rh

in
i- 

3 
tis

, 
sk

in
 

ii 
se

ns
iti

vi
ty

 
to

 
al

te
r- 

na
ria

, 
et

c.
 

E
 

h 0”
 

r: 
No

ne
 

kn
ow

n 



MATHESOS .\ND El,EGAST : l’E~I~ILI,IS lw.\CTIOIUS 1x CrIILDlm1Z’ I”1 

injections of penicillin by private physicians at the patients’ homes. All pa- 
t)ients except one (Case 7) had either immediate (Cases 1, 3, and 6), accelerated 
(Case 4), or delayed (Cases d and 5) systemic react,ions following such peni- 
cillin contact. 1-t is questionable whether Case 2 can fit into the delayed or 
serum sickness type of reaction at the 2inn: of ow trstin,g or, rather, into the 
anaphylactic type, since this child evidenced an immediate, constitutional 
reaction from the scratch test wii,h aqueous penicillin G. It rather suggests 
a transition stage from t,he last delayed to the present immediate type of 
reaction. 

Four of the patients who had clinical as well as skin sensitivity to peni- 
cillin were distinctly allergic children and three of the four gave histories of 
having bronchial asthma or allergic rhinitis. It is noteworthy that in all 
cases, except Case 7, the skin test to Penicilliwm notcrtum was negative. The 
occurrence of a positive skin test to aqueous prnicillin C; in Case 7, who gave a 
history of no penicillin contact in any form, is difficult to explain. This child 
has bronchial asthma, is skin-sensitive to house dust,, alternaria, I’enicillium, 
and many foods. She is being hypostnsitized in the Pcdiat,ric Allergy Clinic 
to house dust and alternnria. 

These paticnt,s who presented systemic reactions responded readily to 
treatment, with Adrenalin and cortisone, wit,h or without, antihistamines. lu 
a few instances, t,he urtiearia persisted for ten to twelve days. 

l’he three cases in Table II1 represent adults on our children’s hospital 
staff. They are not included in the statistical analysis of t,he child groups, 
but are presented for the interesting data revealed in our study of their skin 
reactivity to penicillin. These adults were well aware of their clinical sen- 
sitivity to penicillin because of past reactions from cont,act with this anti- 
biotic. 

DISCUSSION 

Though reports in the lit,erature on anaphylactic reactions following peni- 
cillin administration to children arc scarce, such reactions do occur and, in 
our experience, are not uncommon. Such reactions may be so sudden in onset 
and so severe in charact,cr that the physician who witnesses them, in all prob- 
ability, will reduce appreciably his indications for penicillin administ,ration. 
It is well to remember that even the dclaycd or strum sickness type of reac- 
tion can be very severe in character, particularly in children, in whom there 
is a marked tendency for the occurrence of laryngeal or subglottic edema as 
a part, of such a reaction. Accidental intravenous entrance of penicillin 
should be considered as a possible caase for such immediate reactions in some 
instances and may have occurred in Case 1 (Table II) when the child experi- 
c~nced a l)itker t,astc in the mouth following the penicillin injection. Experi- 
ments with rabbits by Kagan and associates” demonstrated that two of three 
rabbits who received 1 ml. aqueous procaine penicillin intravenously, died 
rapidly.* Aut,opies on two rabbits who died two minutes after intravenous 

* .\l,topsy reports not available. personal communication with author. 



injection of 1 ml. procaine penicillin in sesame oil demonstrated fat embolism 
in the lungs and kidneys, pulmonary edema, and hyperemia of the liver. 011 

the other hand, similiar clinical symptoms do appcer when penicillin is ad- 
ministered by other routes. Thus, Ileibowitz and Schwartz1o report anaphylac- 
tic reactions from penicillin aerosol therapy and Everett” reports similar un- 
toward symptoms of immediate character following instillation of penicillin 
into the nasal sinuses. 

The types of reactions that may result from penicillin administration are 
too numerous to be discussed in this article, as almost any organ or organ 
system can be involved in such a reaction. In a general way, however, the 
pattern of such reactions closely simulates that following administration of 
heterologous serum. Thus, the symptoms may be immediate, accelerated, or 
delayed, the latter being a serum sickness type of reaction. Ma.ny other types 
of penicillin reactions may occur which, in the main, are not allergic reactions 
and include the Shwartzman phenomenon. The mechanism involved in the 
Herxheimer-like reactions, as well as the so-called ninth day erythema reac- 
tions following penicillin a.dminist.ration, is complicated. Possibly, some such 
reactions rnay be explained on the basis of sensitization to the antibiotic in- 
volved. In other instances, such an explanation is inadequate and the mecha- 
nism involved remains obscure. 

There are certain immunologic, as well as clinical, differences between 
serum sickness type reactions resulting from administrat,ion of penicillin and 
those following heterologous srruln administration. Thus, most attempts to 
demonstrate antibodies in the serum of patients having such reactions from 
penicillin have been unsuccessful, whereas such tests are frequently positive 
in cases of reactions followin g heterologous serum injections.12 The clinical 
differences referred to arc st,ill more striking. When a child has had a serum 
sickness type of reaction from penicillin, a reinjection of this antibiotic fre- 
quently results in (1) no clinical reaction whatsoever or (2) a similar or an- 
other type of serum sickness-like reaction with the same incubation period. 
However, when hcterologous serum is reinjccted in a child, the resulting reac- 
tion is frequently of the accelerated or immediate type. 

Such differences arc hard to explain. Does penicillin act as a complete 
antigen or as a hapten? Do the ecologic or biotropic mechanisms suggested 
by Rostenberg and Webster’” play 8 part? The answer to these questions is 
not clear at present. 

The low incidence of penicillin anaphylaxis in children, as judged by sta- 
tistical reports, is not a true measure of its frequency. It is fair to assume 
that one may expect a greater ineidencc of sensitization with continued wide 
use of penicillin and penicillin combinations with ot,her drugs. 

Experience has taught that history of previous symptoms resulting from 
penicillin contact, especially by injection, is a highly significant warning sign 
as to possible presence of penicillin allergy. This is especially true when such 
clinical reactions, even if mild, are of the immediate or accelerated variety. 
Had attention been given to the histories obtained on the patients in Table II, 
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the constitutional reactions in these children might have been avoided. On 
the other hand, on many occasions the histories obtained from parent,s are 
unreliable. Similarly, the symptoms following penicillin contact may be vague 
and not very impressive to the parent or physician. One of the authors (i\. RI. i 
has been part,icularly impressed with thr seriousness of penicillin rc>actions. .\s 
a result, he has established as a routine of&e proccdu~~c the skin testing atld 
periodic retesting of children, particularly children with respiratory allcrg~-z 
who had previously had penicillin contact. Such a method for clctecting pcni- 
cillin sensitizat,ion, although uniformly negal ive in childr(~n who hare tlela>-cd 
or serum sickness type of reactions, will be truly rrwarding in the occasional 
case where potential penicillin anaphplaxis exists. In such serious immediate 
reactions, the skin test with penicillin is usually positive. Waldbott ‘sl sugges- 
tion, of injecting subcutaneously a few drops of the penicillin to be given and 
waiting about a minute for possible resultin g symptoms bcforca injecting the 
remaining dose, is not practical in children. Furthermore, the t,ime interval 
suggested for waiting is too short, as in all instances that we experienc*ed the 
reactions occurred ten to twenty minutes following such injections of penicillin. 

SUMMARY AND CONCLUSIOS 

Our study of penicillin reactions in children and the use of the skin test 
in evaluating clinical sensitivity to this antibiotic has demonstrated the fol- 
lowing : 

1. Three hundred ancl ninety of a group of 391 children who had received 
Penicillin injections on many occasions did not demonstrate skin sensitivity 
to same. Approximately 4 per cent of this group of children gave histories 
of vague symptoms only suggestive of serum sickness type of reaction follow- 
ing penicillin injections. 

2. When another group of six children who had experienced severe con- 
stitutional reactions following administration of penicillin was similarly 
tested, the following results were obtained. E’our of the five children who had 
immediate or accelerated reactions and one child who had severe, delayed, 
constitutional symptoms had immediate positive skin tests to penicillin. Tn 
two of three such cases, when passive transfer skin tests were performed, the 
tests were positive and indicated the presence in the blood of reagins to peni- 
cillin. 

3. Although most of the constitutional reactions to penicillin administered 
occurred in those who had manifestations of a,topic allergy, similar reactions 
occurred in nonallergic children. 

4. With one exception, we were unable to find any correla.tion between 
dcrmal sensitivit,y to penicGllin and that to Ye&ilZizcw~ notatwu. 

5. dn extremely high degree of clinical sensitivity to penicillin may exist 
in some children who have had penicillin injections previously. In one child 
we observed constitutional symptoms following a scratch test with penicillin 
of average concent,ration (1 drop of 5,000 units of penicillin per milliliter). 
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6. A negative skin test with penicillin does not rule out a potential 
anaphylactic-like reaction resulting from a subsequent injection of penicillin 
(see Case I, Table TI). 

7. Anaphylactic-like reactions from penicillin ;lclministration may occur 
in children who have previously hail no reaction from administration of this 
;kntibiotic (see Cases 2 and 3, Table II). 

8. There was no dermal sensitization to procaine in the entire series of 
cases tested. 

Tt is our opinion that an immediate positi\.e skin test with pc>nicillin in 
children who have had penicillin contact indicates the presenc.e of potential 
clinical sensitization. When such a ehilcl, in addition, presents a history of 
symptoms resulting from prerious penicillin administration, further injection 
of penicillin will likely result in a c~ollstitntional reaction. In such cases, if 
penicillin is the sole effective antihiotie, its oral use should he tried. 
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