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Hydrocortisone-induced anaphylaxis

ABSTRACT: Two pat ients wi th asthma developed an

anaphylact ic react ion af ter  the intravenous administrat ton

of hyd'rocort isone. In both cases, the react ion included

the rapid development of  a i r f low obstruct ion.  Previous

reports have suggested that the al lergenic component
may be hydrocort isone i tsel f ,  rather than the di luents or

preservat ives.  When administer ing hydrocort isone, one

HYDROCORTISONE is commonly used in the treatment
of asthma and allergic reactions. It is not usually realized,
however. that hydrocortisone itself can produce an
anaphylactic reaction. Although there are isolated reports in
the literature. this paper documents the first two cases to
have occurred in Australia.

Case reports
case l. - An 8 I year-old non-aropic man with chronic asthma
first presented to The Prince Charles Hospital with status
asthmat icus in  1979.  He rece ived bronchodi la tor  therapy.  which

included intravenous inject ions of hydrocort isone 1200 mg every

four hours for three days) and aminophyl l ine. and inhalat ions

of nebulized salbutamol. with good efiect. He required aclmission to

hospi ta l  aga in  in  1980 and.  a f rer  rece iv ing s imi lar  therapy.

i nc iud ing  
-  

a  s i ng le  dose  o f  i n t r avenous l y  adm in i s te red

hydrocort isone (200 mg), he recovered. During his third admission

ró hospi ta l  in  198 l .  he requi red vent i la t ion as wel l  as  the

admin i i t ra t ion o f  aminophy l l ine and adrenal ine.  He a lso rece ived

hydrocort isone by the intravenous route for six days and his

condit ion gradually responded to this treatment. No adverse drug

reaction was apparent on any of these occasions.
I n  1982 .  he  p resen ted  w i t h  seve re  as thma  (FEV, .  0 .ó  L ;  VC .

2.0 L) .  Approx imate ly  two minutes a f ter  the in t ravenous

admin is t ra i ion o f  hydrocor t isone t200 mgt .  he very  rap id ly

developed tachycarcl ia. vomit ing. increased bronchospasm and

cyanoi is .  The inha la t ion o i  nebut ized sa lbutamol  produced l i t t le

. i f . . t .  and ac l renal ine was then a i jmin is tered subcutaneous ly  a f ter

which the pat ient  s lowly  recovered.  ln t rarenous therapv wi th

hydrocor t isone was inrmediate l l ,  d iscont inued.  and re  p laced b i ,  ora l

t he rapy  w i t h  p redn i so lone .  The  s t rong  susp rc i gn  t ha t  t he

The Respiratory lnvest igat ion Uni t ,  The Pr ince char les Hospi ta l ,  Rode

Road .  Cherms ide ,  OLD 4032 .
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should be aware of  the possibi l i ty  of  such a react ion,

even though i t  is  uncommon. Al though potent ia l ly  l i fe-

threatening, part icular ly in an asthma sufferer,  th is

react ion should be reversible wi th prompt recogni t ion

and appropr iate management '  
C f)

(Med J Aust 1984;141: 444446\

hydrocortisone had caused an anaphylactic reaction hac

pótentially grave consequences for the management of any futurt

àttacks in tfris patient. For this reason. informed consent for i'

formal challenge with hydrocortisone was obtained from tht

pat ient .
T h e  m i n i m u m  d o s e  o f  i n t r a v e n o u s l y  a d m i n i s t e r e c

hydrocort isone needed to cause an adverse reaction ir

hydrocort isone sensit ive patients is not known. but Dajani et al

déscribed such reactiona in patients who received 100 nlg o

facilities available. A_gpLd fullinllL {see graph). together wit

wleezing and lachffiEiàlFffiFtÚ. óccurred. These symptor
" - 

subcutaneous administration of adrenaline anresolved alter tne I
inhalat ion of nebulized salbutamol.
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TABLE: Summary of reported adverse reactions to hydrocort isone in asthma

Reactions

APLX Atopy

Skin
sensitivity
to HCS AllergyStudy* Sex Bronchospasm Angio-oedema

Mende lson  e t  a l . ,  197 - l '  ( 1 )
Kounis, 1976" (2)

Hayhurs t  e t  a l . ,  1978 '  (2 )

Partr idge and Cibson, 1978'  (2)

Chapman e t  a l . ,  1979 '  (1 )
Ashford and Bai ley,  1980'g (1)
D a j a n i  e t  a l . ,  1 9 8 1 ' ( 3 )

Whitelaw, 1982'" (2\

Yes

Yes

No
NO
NO

Yes
No
NO
No
No
No
YeS
Y E S

T e 5

NO
No
No
No
N O

Yes
NO
No
NO
Yes
NO
NO
No
Yes
N O

N o

No

N o

N o

F
F
F

F
F
F

Y E S

Yes
No
Yes
Yes
Yes
YeS
Yes
NO
Yes
Yes
Yes
Yes
YeS

Yes
Yes
Yes
Yes
No
t e 5

No
Y C S

N o

N o

N o

N O

Y C S

Y e S

Yes
No
No
Yes
No

Yes

No
No
No

HCS, MP
HC5
HC5
HCS
HCS

HCS, AsP
HCS, ASP

HCS
HCS

HCs, AsP
HCS, ASP
HCs, ASP

HC5
HCS

i . lumber of patients in parentheses.
. t lh ron ic  b ronch i t i s ,
ìPLX =  anaphy lax is ;  ASP =  asprnn;  HCS = hydrocor t i sone;  rVP =  methv lp rednrso lone

Case 2. - The second parient was a 47-year old woman who had
atopic asthma since childhood. She had experienced a previous
anaphylactic reaction to tetanus roxoid. A prophylactic dose of
hydrocortisone (100 mg) was administered intravenously before an
intravenous pyelogram. Almost immediately, she developed severe
bronchospasm, hypotension and tachycardia. The patienr received
rdrenaline and aminophylline and was transferred to The Prince
riharles Hospital for management. Because of continued airflow
obstruction. she required aminophyll ine infusion and inhalation of
nebulized salbutamol. Upon recovery. she declined a formal
hydrocortisone challenge.

Discussion
Since the first documented case of an anaphylactic reaction
to parenterally administered hydrocortisone was reported by
King in 1960,'  there have been nine furthei repons
inrolving a total of l8 patients. l 'o These are summarized in
the Table. King,'and OGarra.r separately reported a toral of
Iour orthopaedic patients who developed anaph)ilaxis after
Intra-articular injections of hydrocortisone. These authors
estimated the frequency of anaphylaxis after the intra-
articular administration of hvdrocortisone in non-asthmatic
patients to. be l/2000 pàtients and l/4000 parients,
respectively. Although the frequency of this reacrion in
patients with asthma is unknown. its occurrence is obviously
ev.tremely uncommon.
. The hydrocortisone sodium succinare preparation used
ln . our two patients also contained sodium biphosphate
4nhydrous, dried sodium phosphate and benzyt alcohol
added as a preservative. Mendelson et al. reported ihe case of
a patient with asthma who developed an anaphylacric
reac t ion  fo l l ow ing  the  in t ravenous  admin is t ra t ion
o f  hydrocor t i sone  and  methy lp rec ln i so lone .o  They
úemonstrated by means of separate inrravenous chal lengè
te sts that the active al lergentc comDonenr was the
coti l- i )Steroid drug. and not ihe abovementioned cl i luents.prescrvative. or sodium succinate. These f indings were alsocorf irmed by Dajani et al.  in a iurther rhree pir ients with
l l t l*u 

'  The hydrocort isone prepararion used in our sruri \ .ano ln  those of  Mendelson e i  a l .  and Daiani  er  a l . .  d id  not

circumstantial evidence suggests that hydrocortisone, and
not its vehicle, was responsible for the anaphylactic reactions
in our patients. However, it remains unclear why the patient
in Case I did not develop a similar reaction on three previous
occasions on which he also received intravenous therapy
with hydrocortisone.

Other investigators have attempted to characterize this
group of patients. King,2 and Chapman et al.,' found skin
sensitivity to hydrocortisone in their patients, while this was
found in two out of three patients by O'Garra,' and in one of
two patients by Hayhurst et al.6 On the other hand. the
patients of Dajani et al. showed no sensitivity ro
hydrocortisone.' There is, thus, no consistent relationship
between hydrocortisone-induced anaphylactic reactions and
skin sensitivity to hydrocortisone. Several aurhors examined
the atopic status of patients with hypersensitivity io
hydrocortisone. The patient of Mendelson et al. was found
to be atopic on skin test ing, 'and Hayhurst et al.  found atopy
in one of their patients.6 whereas Dajani et al.  had no atopic
patients. '  Dajani et al.  elect ively chal lenged l l  aspir in
sensi t ive pat ients wi th asthma wi th rnt ravenously
administered hydrocortisone, and discovered that three
patients developed bronchospasm. Partridge and Gibson also
described two similar reactions in aspir in-sensit ive parienrs
with asthma.'  These cases may suggest that anaphylactic
reactions to intravenously administered hydrocortisone are
more common in such patients.

Our report draws attention to an infrequent complication
of parenteral therapy with hydrocort isone. The practi t ioners
who administer i t  should be aware that an anaphylactic
reaction can occur. but that i t  should be reversible i f  oxygen.
adrenaline and nebulized beta,-agonists are avai lable and
promptly administered.
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Anaphylactoid reaction to hydrocortisone
THE REPORT by Chan et al. of two patients with
asthma who developed anaphylactoid reactions after
intravenous injections of hydrocortisone serves to remind
us of this rare, but potentially life-threatening, adverse
reaction which has also been observed with other
corticosteroid agents, such as methylprednisolone and
dexamethasone.l There appear to be few, if any, clinical
pointers to identify susceptible individuals. Some of the 15
subjects with asthma reported to date in the world
literature, who developed acute bronchospasm. were also
sensitive to aspirin. Since up to 20Vo of the asthmatic
population may be aspirin-sensitive,' it is evident that
aspirin sensitivity alone is not a sufficient indication of

. predisposition. Furthermore, the results of skin tests with
' hydrocortisone are not positive often enough to be

reliable predictors.
The mechanisms for these adverse reactions remain

obscure. Hydrocortisone is an endogenous steroid
hormone which these individuals synthesize and release
from their adrenal glands without ill effects. Presumably,
conversion to the succinate salt (which is a water-soluble
form, and therefore suitable for intravenous injection)
alters its acceptability to the body in some way. One
refrains from using the term "antigenic transformation",
because reaginic antibodies (those mediating anaphylactic
reactions) to the succinate salt have not been convincingly
demonstrated in all of these individuals. Preservatives
or stabilizers, which are added to ampoules of
corticosteroid agents to lengthen their shelf lives, may be
responsible for some of these adverse reactions.
Preliminary evidence in support of this intriguing
possibility was obtained in a 23'year-old woman with
acute asthma whose condition rapidly deteriorated during
an intravenous infusion of dexamethasone, ampoules of
which contain sodium bisulphite as a preservative. After
her  recovery,  a f l  ora l  chal lenge wi th sodium
metabisulphite induced bronchospasm,' suggesting that
she may also have been sensitive to sulphite salts
administered intravenouslY.

Cort icosteroid agents are valuable drugs in the
management of asthma. Although the precise nature of
their "anti-asthma" eff icacy is not known. i t  is probably
related to their anti- inf lammatory activi ty. an effect

:l i : [ :.?. o:. ::: i:o 1î?]:'': :i :: i:, :n: ii :.1Y,:: :î .?i

acute exacerbations of asthma, at which time the patients

also receive aminophylline by the intravenous route, and
nebulized beta-adrenoceptor agonists. Under such
circumstances, if airflow limitation increased after the
intravenous administration of a corticosteroid agent, it
would probably be interpreted as progression of the
asthma.

Fortunately, the two patients reported by Chan et al',
and those reported by the other authors, who have
received prednisolone by the oral route tolerated it
without untoward consequences. Therefore. these hapless
individuals are not denied the beneficial effects of
corticosteroids, albeit only as oral medication. Moreover,
recent findings suggest that the inability to receive
corticosteroids by the intravenous route may not place

these patients at any particular disadvantqg_e.' In a study
of hospital admissioni for acute asthma, Harrison et al.

found that the outcome was just as favourable for those
patients who received prednisolone by mouth as for those
who received prednisolone by mouth plus intravenously
administered hydrocortisone.o It would be inappropriate
to alter the treatment regimens overnight on the basis of
this single study, but it should offer reassurance to
practitio;ets who may encounter patients with asthma
who do not tolerate corticosteroid agents by the
intravenous route.

These isolated case reports should not dissuade us from
administering corticosteroid agents by the intravenous
route to patients with severe asthma which is
unresponsivè to beta-adrenoceptor agonists. However,
these reports should alert us to the rare possibility that
intravenously administered corticosteroid agents may be a

causative factor in some patients with acute asthma
whose condition continues to deteriorate despite
conventional therapy.
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