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a preparat ion which can be administered
safely to the patient. However, furr,her
experience is necessary and patients
should be chal lenged only where resusci-
tation facil i t ies are available. The skin prick

tests were insensitive compared with
intradermal test ing in detect ing react iv i ty,
a phenomenon which is not uncommon in

other drug react ions. '

The nature of  the react ion and the posi-  7
tive results of skin tests suggest either an /
lgE-mediated response or direct release of /
vasoactive mediators from basophils orf

mast cells. The result of RAST was nega-'

t ive,  but  th is in i tsel f  leads to no f i rm

conclusions as no control serum was avail-

able for the assay. The reaction occurred
on the first known exposure of the patient

to  the  drug ,  suggest ing  non- immune
mechanisms, but this does not exclude the
possibi l i ty  of  lgE sensi t isat ion by occul t

exposure.  Passive t ransfer exper iments
were not performed in this case, although
Mendelson et  a l . , 'who reported a s imi lar

case, were not able to transfer reactivity,
p rov id ing  ev idence aga ins t  an  lgE-
mediated reaction.

There did not appear to be any partic-
ular chemical  structure which consistent ly
predicted reactivity (Figure). Although best
correlation was obtained with the ester-

TABLE 1: Results of intradermal tests
with various steroid preparations in
c o n c e n t r a t i o n s  o f  5  m g / m L  a n d
50 mg/mL. Histamine response was a

7 x 4  m m  w h e a l .

Corticosteroid
preparation Concentrat ion Wheal size

Methy lpredniso lone
Methylprednrsolone
sodium succrnate

Methylprednisolone
d L E t d t c

Hydrocorttsone
Hydrocorttsone
sodrum succrnate

l - - l  r  r r l  rnnn r î icnno

acefale
Dexamethasone
sodium phosphate

R o n z r r l  a l n n h n l
v e '  ' c J '

( O  m n / m lv v  ' r r v / r r r L

(  m n / m lv  r r r v / r " L

( î  m n / r n l
v v  ' r ' v , ì " L

( A  m n / m l
v v  t r r v r r r i L

6  r n n / m l

6 f ì  m n l m l

4  m n / r n l

n o0/^

0

B x 6  m m

7 x 4 m m
0

B x 7 m m .

0

0
6 x 4  m m r

.One of 5 controls also reacted r lrrrtant effect.

showed no significant reactions in four, but

the other (who was atopic) developed a

7  x  5  m m  w h e a l  a s s o c i a t e d  w i t h  a
30 x 30 mm flare. Four controls developed
small areas of localswell ing and erythema
(3-7 mm diameter)  to intradermal benzyl
alcohol 0.90/o similar to the response in the
pat ient ,  suggest ing local  i r r i tat ion.  No

response was obtained to methylpredniso'
lone sodium succinate (5 mg/mL) in any of

the controls. Results of skin testing with the
insoluble agents were negat ive in the one
control tested.

Challenges

Beclomethasone diProPion ate

Several  weeks af ter  beclomethasone
dipropionate by inhalat ion was withdrawn,
a s ingle-bl ind placebo-control led aerosol
chal lenge with th is agent was performed,
and no change in forced expiratory volume
in one second occurred over a 60-minute
per iod.

Dexamethasone sodium PhosPhate

Resul ts of  skin tests wi th dexamethasone
sodium phosphate were negat ive and
because of  the potent ia l  need for an
intravenous preparat ion should f  ur ther
acute  a t tacks  o f  as thma occur ,  an
i n t r a v e n o u s  c h a l l e n g e  w i t h  5  m g  o f
dexamethasone sodium phosphate was

compared with control levels of 0.90/o and
1.0o/o a border l ine negat ive resul t ,
although no positive control was available.

Discussion

This pat ient  demonstrated anaphylactoid
responses temporal ly related to in ject ions
of hydrocort isone sodium succinate,  wi th
posi t ive resul ts to skin tests wi th th is
steroid.  Skin tests also demonstrated
cross-react iv i ty wi th methyiprednisolone
sodium succinate and methylprednisolone
acetate,  a l though the cl in ical  s igni f icance
of th is was not conf i rmed by chal lenge.
Resul ts of  skin tests must be interpreted
with caut ion in th is set t ing as one of  the
controls,  who had no history of  previous

exposure or reactivity, reacted significantly
to hydrocort isone sodium succinate '  The
benzyl  a lcohol  d i luent induced a local
response in both the pat ient  and the
major i ty of  the controls suggest ing an i r r i -
tant effect, not l ikely to be relevant in the
pat ient 's systemic response. Resul ts of
skin tests wi th dexamethasone sodium
phosphate were negat ive and i t  d id not
cause a reaction on intravenous challenge'
Skin tests for sensitivity to corticosteroids
may, therefore, have a role both in defining
the posi t ive react ions and in determining
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TABLE 2: Reported systemic reactions to corticosteroid preparations

Patig'nt detai ls
(Age, sex, condit ion)

Corticosteroid
pfeparalron

Route of
admin is t ra t ion

Reaction Test
performed

4 patients'
q  n r t r o n f e e

49  F ' '

29  M"

39 l\/ '.

58  F ' s

52 M' , '

17 M Asthma3

5 0  M "

55 M Waldens t rom's  purpura
hyperg lobu l inaemra ' '

66 F Asthmafi

33  F  As thma"

2 1  F  A s t h m a ' '
41  M Asthma ' 'g

21 M Asthma'?o

31 M Asthma"

56 F  As thma"

40 M Asthma':3

36 F  As thma (asp i r in  sensr t i ve) "

47  F  As thma (aspr ln  sensr l rve) '?
59 F  As thma (asp i r rn  sens i t i ve) ' '
41  M Rena l  t ransp lan t "

29  F"

81 M Asthma"

47 F  As thma '6

53 M Mul t ip le  sc le ros is "

5 9  F  C h r o n r c  r e n a l  t a  l r r r e 5

6 F  As thma"

Hydrocorl isone-?
Hydrocor t rsone ?

di luent + local anaesthetic
In 4 patients

Hydrocor t i sone +  d i luent

Hydrocorlrsone acelate

Hydrocortrsone acetate

Hydrocort isone acetate

Predn isone

Prednisolone acetate
?Betamethasone
Tr ramc ino lone
Betamethasone
Methy lp redn iso lone

sodrum succrna le

Hydrocort isone sodium
succ ina te

Methy lp redn iso lone

Predn isone

Predn isone

Dexamethasone sod ium
phosphate

Hydrocorl isone sodium
phosphate

Hydrocorl isone sodium
succrnate

Hydrocortrsone + di luenl
Hydrocor t i sone +  d i luent

Hydrocort isone sodium
succ ina te

Hydrocor t rsone sod ium
succrnate

Hydrocor t rsone sod ium
succrna le

Methy lp redn iso lone
sodrum succrna te

Hydrocor t rsone sod ium
succ lna te

Methy lp rednrso lone
sodrum succrna te

Hydrocor t rsone sodrum
succrnate

Hydrocor t rsone sodrum
succrna le

Hydrocor t rsone sodrum
succ tna le

Methy lp rednrso lone
Soorum suconate

l-1yot 'ocorttsone

Hydrocor t rsone sodrum

Urt icar ia,
petecnrae

GIT  b leedrng
Urticaria,

r  nn ino r l oma

A n n i n o d o m a

na ló^h  |  2  ó
P v l v v r  

" q v

Pelechrae,  GIT
bleedrng

Rash

Rasn
Urlicaria
Urt icar ia
Urt icar ia
Urt icar ia,

i n n t n a d o m 2

h , ^ ^ ^ h ^ ^ ^ ^ ^ ' n
u r  u r  r u r  r uùPoù r  I  r

Urtrcaria,
e  nn  i nodom a

oroncnospasm
Urticaria,

e  nn  i no r l om a

oroncnospasm
Urticaria,

e n n i n o r l o m e

Urticaía,
e n n i n o r l o m a

Urticaria

Bronchospasm

Bronchospasm,
urîrcafla,
vomit ing

Bronchospasm
Bronchospasm,

I  n n  r ^ a a l a m  2

Urt icarra,
oroncnospasm

Urticaria,
ann taodoma

Bronchospasm.
cardiopulmonary
arresl

Bronchospasm,
urticarra.
hypotensron

Bronchospasm

R rnn  ch  nqn l  qm

Bronchospasm
Hypotensron,

ufircara,
h , ^ ^ ^ h ^ ^ ^ ^ - a
u r  u r  r v r  r 9ùPaò r  I  I

A n n r n o r i o m q

erythroderma,
nypotensron

Bronchospasm,
vomrtrng

R r n n n h n c n a q m

n ypotensron
ur t i cana,

a n n l n o a l o m 2

nypotensron

Ur t rcar ra ,
angroeoema

R r n n n h n c n : c m

J I

ST

ST

ST

o

I A
o

Top
Top, lM

o

o

o

o

IV

I M

ilv

SPT
SPT ID

I D

Patch

SPT/ID

SPT,  ID  ì
I\

sPT rD  f
SPT ID  /
I D

I D

lV chal lenge

SPT
RAST
Passive

C U T A N C O U S

anapnyraxrs
L U > t

I D

I D

I D
"Skin tests

Parchi  lD

I D

I D

I D

r l l ^ - ^ | i ̂  { ^ ^ r ^ . . , '
u r ! J o t r ) r o u t u r  y

lD Posrt ive for hydrocort isone

Posit ive for hydrocort isone acetate

Negative for hydrocort isone acetate and hydrocort lsone
,  ! i l , , ^ ^ |

duu tdLc  î  u i l uc t  I

Pos i t i ve  fo r  d i luen t

Delayed posrt ive for prednisolone acetate, hydrocortrsone
and predn isone sa l t

De layed posr t i ve  fo r  methy lp redn iso lone sod ium succrna te
and hydrocort isone sodium succrnate, results of skin
biopsy showed delayed type hypersenstt ivi ty

Posit ive for hydrocortrsone sodtum succlnate
Negative for hydrocortrsone, methylprednisolone sodrum

succinate and dexamethasone sodium phosphale
Posit ive for hydrocorttsone sodtum succtnate

Negative for hydrocort isone sorlrum succrnate

Positrve for hydrocort isone sodium succtnate and methyl-
p rednrso lone sod ium succ ina te

Negat ive  fo r  hydrocor t i sone sodrum succ lna te .  d t luent
and dexamethasone sodium phosphate

Pos i t i ve  fo r  methy lp redn iso lone sodrum succrna te

Posrl ive for hydrocort isone sodium succinate

Posit ive for hydrocortrsone sodrum succrnate

Posr t rve  fo r  methy lp redn iso lone sodrum succrna te
Posì t i ve  fo r  methy lp rednrso lone sodrum succ tna te
Pos i t i ve  fo r  methy lp rednrso lone sod lum succrna te

Negat ive  fo r  methy lo rec jn rso lone sod ium
succ ina te  +  d i luen t .  hydrocor t rsone sod lum
succ ina te+d i luent  and d i luent  rn  hydrocor t rsone sodrum
a i  r . a r n 2 l o  n r o n 2 r 2 l r Ò n

Pos i t rve  fo r  hydrocor l rsone sodtum succrna te  and metny l -
n r ó a l ^ , c n l n n o  a n r l I  r m  e r r a a r n 2 f a

lM cha l lenge Pos i t i ve  fo r  t r iamc ino lone

lD Pos i t i ve  fo r  hydrocor t rsone and methy lp rednrso lone

I D
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TABLE 2: Reported systemic reactions to corticosteroid preparations (continued)

Test
performed

Resul t
Pat ien t  de ta i l s
(Age,  sex ,  cond i t ion)

Corticosteroid
preparatton

Route of Reaction
admin is t ra t ion

66 F Asthma"

62 F  As thma 'o

6 4  M 3 '

27  N/ l  As thma (aspr r rn  sens t t tve)3 '

23  F  Fena l  t ransPlan t "

Methy lp redntso lone
sod ium succ lna te

Hydrocor t i sone sodrum
succ tna te

Methy lp redntso lone
sodtum succrna le

Hydrocor t i sone sodtum
succ ina te

Hydrocor l i sone sodtum
succr  na te ,

Methy io redn iso lone
sodrum succ lna le

Methy ip redntso lone
soo lum sucona{e

I V

Vomrt rng ,
bronchosPasm.
i 'rypotenslon

Sronchosoasm,  SPT
ur Ì tcana.
hypotensron

Bronchospasm,
ur t tcar la

Bronchospasm,  ID
ur t i car ta ,
coronary artery
spasm

Angioedema lD
broncnospasm

lV HyPotens ton .
bronchosPasm

Posr t rve  fo r  hydrocor l i sone soc i ìum succ ina le  and methy l -

p rednrso lone sootum succrna le

Posr t rve  fo r  hydrocor t tsone sodrum succ lna te

Posr t rve  fo r  nyorocor t rsone sod iL ,m succrna te

Pos i t rve  fo r  hydrocor t tsone sod ium succ lna te  and methy l '

p rednrso ione sodtum succ lna te

lV = nt rSv€nous adrn nrst ra l lon.  M -  rnale.  o  = ora l  adrnrnÌs l ra |on

Abbrevlat to l ls  F = lemale.  GIT = gastro lntest rnai  iA = In l ra ar t lcu iar  aornLn Stra l ron

RAST = radroal lergosorbent  tes l .  SPT = skrn orrck lests .  ST = sof l  l rssue n lect ron
l D  =  n t r a d e r m a l  t e s t s .  l M  =  n l r a m u s c u ì a r  a d m l n r s t r a l l o n

tOp -  tOPical  aom nrs l rat lon

l i nked s ide-cha in  subs t i tu t ions  a t  C21,  the

lack of  responsiveness to hydrocort isone

acetate suggests that other factors are

involved. l t  is  of  interest  that  no react ions

to naturally occurring hydrocortisone were

demonstrated, only reactions to chemically

modif ied steroids.

There are over 30 reported caseso of

systemic reactions to steroid preparations

to date. While most reactions are non-
immune in nature,u there is one report  of

a t rue lgE-mediated react ion (posi t ive

RAST and passive transfer of reactivity).6
The earliest reference to the possibil i ty of
steroid sensi t iv i ty came from Brown et  a l .?

and Hollander'who described four patients

with urticaria after intra-articular injections
of hydrocort isone acetate,  but  concluded
that either the local anaesthetic agent
( three pat ients)  or the di luent (one pat ient)
was responsible for the reactions. Kendalln
descr ibed nine pat ients wi th s imi lar  reac-
t ions (one with bronchospasm alone),
al though four received concomitant local
anaesthet ic and hyaluronidase with the
hydrocort isone. Several  authors subse-
q u e n t l y  r e p o r t e d  a d v e r s e  r e a c t i o n s
(urt icar ia,  angioedema, rash) to a var iety
of  steroids,  but  Mendelson et  a l .3 were
perhaps the f i rst  to perform a thorough
invest igat ion of  the phenomenon. The
patient was a 17-year-old asthmatic who
developed urticaria and an exacerbation of
asthma on Intravenous Inject ion of  methyl-
p r e d n i s o l o n e  s o d i u m  s u c c i n a t e  a n d
hydrocort isone sodium succinate,  and on
ora l  cha l lenge w i th  methy lp redn iso lone.
î c r o f ' r l  o . n a ^ r i c a r {  n h a l l a n n a s  p x f ì l t t d e d

equil ibrium existed between the succinated

and the non-succinated steroids,  and that

the latter agents were causing the reac-

t ions.  Our pat ient  reacted to the succinate

d e r i v a t i v e s  b u t  n o t  t o  t h e  n a t i v e

compounds. Since this report, a number of

s imi lar  cases of  acute asthma, worseneo

by the administrat ion of  intravenous

steroids, have been reported. A number of

trends have been observed in these cases'

Skin test reactivity has been observed in

most cases, usual ly to intradermal in jec-

t ions,  but occasional ly to skin pr ick tests '

Patients do not commonly react to steroids
g i v e n  o r a l l Y  d e s P i t e  r e a c t i o n s  t o

intravenous preparat ionso'o and aspir in-

s e n s i t i v e  P a t i e n t s  m a Y  b e  o v e r -

represented4 1o '1 'a l though the  cond i t ion  is

too rare for  one to draw def in i t ive conclu-

sions. Detai ls of  these cases are l is ted in

Table 2.
T h i s  c a s e  d e m o n s t r a t e s  t h e  r a t e

phenomenon of  steroid sensi t iv i ty wi th

limited cross-reactivity between steroid
preparat ions on skin test ing.  Intradermal

test ing was useful  in def in ing the nature of

the react ions and may have a role in
predicting safe administration of alternative

steroid agents for  future use, al though

exper ience in th is regard is l imi ted'  Physi-

c ians should be aware of  the possibi l i ty  of

systemic react ions to these compounds'
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