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PLASMA CORTISOL RESPONSES TO CORTROSYN TREATMENT 
IN ASTHMATIC CHILDREN 

J . O . B O L O D E O K U , * B . O . O N A D E K O t A N D W . I . A D E R E L E t 

• Department of Chemical Pathology, t Department of W r a t , and t Department of Paediatrics. University College Hospital 

S u m m a r y 

T r e a t m e n t trial over a per iod of 3 months was 
conducted with intermittent intramuscular injec-
tions of Cort rosyn depot in four teen children 
with severe and f requent as thmat ic at tacks. 

T h e basal plasma Cortisol levels were generally 
high, but higher than normal in four (29%) of 
the pat ients . At a period of 24 h af te r the initial 
Cor t rosyn inject ion was adminis te red , p lasma 
Cortisol increases ranging between 4 - 52 ng/100 ml 
above the basal levels were recorded. At a period 
of 1 week af ter the end of daily inject ions for 
1 week , increases of plasma Cortisol ranging 
be tween 3 - 7 1 jxg/100 ml above the basal levels 
were observed and presumed to be a reflection 
of an associated adrenal hyper t rophy resulting 
t rom repetit ive daily Cortrosyn injections. The 
highest increases at this stage were observed in 
the youngest patients with the severest asthmatic 
at tacks, but not in their older counterpar ts . 

At the end of the trial t rea tment , clinical 
i m p r o v e m e n t was associated with lowered 
plasma Cortisol levels compared with the elevated 
basal values. 

a t t a q u e s a s t h m a t i q u e s f r e q u e n t e s et aigiies. 
Les c o n c e n t r a t i o n s ini t iales de Cortisol de 

p lasma fu ren t g e n e r a l e m e n t fo r t e s , mais plus 
fo r t e s q u ' a Teta t n o r m a l c h e z 4 ( 2 9 % ) des 
ma lades . D e p u i s un p e r i o d e de 24 h apres la 
p r e m i e r e in jec t ion de co r t ro syne on a enregis t re 
des a u g m e n t a t i o n s d e Cortisol de p lasma var ient 
e n t r e 4 - 5 2 mg/100 ml au des sus des concent ra -
tion init iales. U n e s e m a i n e a p r e s les in jec t ions 
j o u r n a l i s e s qui ava ien t d u r e u n e s e m a i n e , des 
a u g m e n t a t i o n s du Cortisol de p l a sma , varient 
e n t r e 3 — 71 mg/100 ml au des sus des concen t ra -
t ions ini t iales , f u r e n t o b s e r v e e s et cons ide rees 
c o m m e £ tan t le rcf lec t d ' u n e h y p e r t r o p h i c sur-
rena le assoc iee , r e su l t an t d ' i n j e c t i o n s jour-
n a l i s e s r e p e t e e s de c o r t r o s y n e . Les a u g m e n t a -
t ions les plus no to i r c s a ce s t ade f u r e n t obse rvees 
chez les plus j e u n e s pa t i en t s p r e s e n t a n t des 
a t t a q u e s a s t h m a t i q u e s les plus aigiies, mais pas 
chez les a u t r e s m a l a d e s p lus ages . 

A la fin de cet essai d e t r a i t e m e n t , on a relie le 
progrds medical & la c o m p a r a i s o n e n t r e les 
fa ibles et les fo r t e s c o n c e n t r a t i o n s de Cortisol de 
p lasma . 

Resum£ 

Un titre d'essai couvrant une periode de trois 
mois, on a pra t ique un trai tement avec des injec-
tions intramusculaires intermittentes de depot 
de cortrosyne a quatorze enfants presentant des 
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In t roduc t ion 

Te t racosac t r in ( C o r t r o s y n ) d e p o t is an effect ive 
and p o t e n t s t imulan t of a d r e n a l f u n c t i o n , when 
given in t ramuscu la r ly o r s u b c u t a n c o u s l y , it has a 
p ro longed ac t ion last ing o v e r 24 h at a dose of 
1-0 m g (Nelson et al.t 1968). T h e s e a u t h o r s have 
expressed opt imis t ic views abou t its use in the 
m a i n t e n a n c e t r e a t m e n t of se lec ted pa t i en t s with 
r h e u m a t o i d ar thr i t i s or b ronchia l a s t h m a . 

This paper repor ts the plasma Cortisol response 
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20 J.O. Bolodeoku, B.O. Onadeko and W.I. Aderele 

in f o u r t e e n ch i ld ren with s eve re a n d f r e q u e n t 
a t t acks of b ronch i a l a s t h m a w h o w e r e p a r t a k i n g 
in a t h e r a p y trial wi th the syn the t ic cor t ico t -
r o p i n ( t e t r acosac t r i n d e p o t ) . 

Pa t ien ts a n d m e t h o d s 

F o u r t e e n ch i ld ren aged b e t w e e n 2-5 a n d 11 years 
( m e a n 7-9 years) with severe and f requent at tacks 
of bronchial a s t h m a , w h o were no longer respond-
ing adequa te ly to bronchodi la tors , were admit ted 
to the trial which lasted for a per iod of 18 
m o n t h s . T h e y w e r e classif ied in to two g r o u p s 
acco rd ing to the i r r e s p o n s e s to the t r e a t m e n t : 
Group la cons i s t ed of t h r e e pa t i en t s with severe 
a s thma t i c a t t a c k s w h o did not r equ i re f u r t h e r 
t r e a t m e n t d u r i n g the 12-month per iod of obser -
vat ion a f t e r the t r ia l . 
Group lb cons i s t ed of five pa t i en t s with mode r -
ately s eve re a s t h m a t i c a t t acks w h o requ i red only 
min ima l use of b r o n c h o d i l a t o r s dur ing the 
obse rva t ion pe r iod a f t e r the trial. 
Group 11a cons i s ted of th ree pa t ien ts with 
severe as thmat ic a t tacks w h o required cont inuous 
m a i n t e n a n c e t h e r a p y with co r t rosyn . 
Group lib c o n s i s t e d of t h r e e p a t i e n t s with 
modera te ly severe as thmat ic at tacks who required 
cont inuous t r ea tmen t with bronchodilators during 
the 12-month pe r iod of obse rva t ion a f t e r the 
d rug trial . 

B lood s a m p l e s w e r e col lected at 9 a . m . for 
the basal p l a s m a Cortisol e s t ima t ion , fol lowed 
immedia te ly by admin i s t r a t ion of the initial dose 
of C o r t r o s y n d e p o t . T w e n t y - f o u r hours la ter , at 
9 a . m . , s econd samples of v e n o u s b lood were 
ob ta ined f o r Cortisol e s t i m a t i o n . T h i s was 
fol lowed by daily in jec t ions of Cor t rosyn for 
1 week , a f t e r which blood samples were collected 
at 9 a . m . on the next clinic day , exactly 1 week 
af ter the last of the daily in jec t ions . T h e r e a f t e r 
Cor t rosyn i n j e c t i o n w a s t a p e r e d o f f , be ing 
admin is te red o n c e a week for 2 w e e k s and once 
fortnightly for 2 months . T h e final blood samples 
were col lected a week a f t e r the last in jec t ion . 
Plasma Cortisol was m e a s u r e d fluoremetrically 
by the m e t h o d of Mat t ingly (1962). 

T h e dose of Cor t ro syn depo t given ranged 
between ()• 125 - 0 * 5 mg intramuscularly according 
to the age of the pa t i en t . 

Result 

High plasma Cortisol ranging be tween 5 - 5 0 ng/ 

100 ml (mean 25-1 ng/100 ml) were recorded for 
basal values; four pat ients (29%) have higher 
values than the normal of 6*0 - 28 fig/100 ml. 
Plasma Cortisol values rose to values ranging 
between 27 - 89 ng/100 ml (mean 43-9 fig/100 ml), 
represent ing increases of between 4 0 - 52 fig/ 
100 ml above basal levels 24 h af te r the initial 
Cortrosyn injection. 

One week after the daily injection of Cortrosyn 
for 1 week, plasma Cortisol ranged between 1 2 - 8 6 
Hg/100 ml (mean 35-5 fig/100 ml), represent ing 
increases between 3 - 7 1 fig/100 ml over the basal 
value. At the end of the trial, 3 months later , 
plasma Cortisol levels ranged between 2-0 - 30 
fig/100 ml (mean 11-8 fig/100 ml). 

Discussion 

General ly, in this series, basal plasma Cortisol 
levels were high, ranging between 5 - 50 |ig/100 
ml with a mean of 25 jig/100 ml. T w o of the thcce 
patients with severe attacks in G r o u p 11a had 
the lowest and highest basal plasma Cortisol 
values of 5 - 50 ng/100 ml. The generally high 
basal plasma Cortisol levels may, at least, in part 
be related to the stress of s ta tus asthmaticus (CI -
Shaboury, 1966), however elevated levels at 24 li 
a f t e r stimulation with Cortrosyn inject ions 
indicate that the adrenal glands had not been 
previously maximally st imulated in any of the 
pat ients , except probably one patient ( A . A . ) 
aged 4-5 years who had a basal level of 50 ng/100 
ml. Defini te conclusion on this would have been 
possible, if the 8 h post-st imulation blood sample 
had been obta ined for Cortisol es t imat ion, since 
the peak of response of plasma Cortisol was 
expected thereabout (Nelson et al1968). O n e 
patient ( A . A . ) aged 4-5 years was o n e of the 
three patients who were kept on main tenance 
therapy with Cortrosyn because of the lack of 
satisfactory response during the trial. Similarly, 
abnormal ly high, bu t relat ively lower basal 
plasma Cortisol values were recorded for th ree 
o the r pa t i en t s , two of which la ter r equ i r ed 
cont inuous t rea tment with bronchodi la tors . 
T h u s , th ree ( 7 5 % ) of the four pat ients , whose 
basal plasma Cortisol levels were abnormal ly 
elevated, consequently either received cont inuous 
t r ea tmen t with bronchodi la tors or ma in t enance 
the rapy with Cor t rosyn . F rom this result , o n e 
would be t empted to establish a re la t ionship 
be tween the basal p lasma Cortisol and t h e = 
response to Cor t rosyn t r ea tmen t . 
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Plasma Cortisol response in asthmatic children 

TABLE 1. Group 

la 

Ih 

la . those who did not require any further treatment and Group lb . those who required onlv mm 
hronchodilator treatment 

Plasma Cortisol (|tg/IOO ml) 

Group Patients Age in Years Basal 24 h after Cortrosyn 
After daily injection 

for 1 week 
find of C 

Severe attacks 
E E . 10 20 40 
O.O. 10 27 48 33 
T.I. 9 20 36 30 

Mean 9.7 

Moderately 
severe attacks 

I.T. 9 10 27 15 
A.A. 3 37 89 12 
S O . 8-5 28 52 32 
O.O. 10-5 27 53 
S.T. 11 20 29 23 

Mean 8-4 
23 

<>rtrosynin,cct,on 
3 months later 

T A B L E 2. Group 1 la . those maintained on cortrosyn therapy and G r o u p l i b , those who required continuous 
bronchodialator t reatment 

Group Patients 

1 13 

Ill-

Age in Years Basal 

Sc\ ere attacks 
A 0 . 
A.A. 
C.O. 

Mraji 

Vix'orately 
c \c i r ditacks 
E \ 
H T. 
I I. 

.M ŝn 

6 
4-5 
4*5 
5-2 

II 
2-5 

11 
8-2 

24 h 
after Cortrosyn 

Plasma Cortisol (ng / I00ml) 

Af te r daily injections 
for 1 week 

86 

76 

17 
31 

End of Cortrosyn injection 
3 months later 

In the two groups , pat ients with severe and 
modera te ly seve re a s thma t i c a t t a cks w e r e 
almost equally represented, however, considering 
their mean ages, those in G r o u p a and b were 9-7 
and 8-4 years old respectively. The corresponding 
figures for those in G r o u p 11 a and b were 5-0 and 
8-2 years In spite of their initial severe as thmat ic 
a t tacks , the response to t rea tment in G r o u p la 
was most sat isfactory, thus no fu r the r t r ea tmen t 
was required dur ing the 12-month per iod of 
observat ion a f te r the trial and only minimal 
t r ea tment with bronchodi la tors were requi red 
for those in G r o u p 1 b. O n the o t h e r h a n d , those 
with severe as thmat ic a t tacks in G r o u p 1 l a had 

° l c a s l f a c t o r y response to the trial t reat-
ment an t h u s r c q u i r c d m a i m c n a n c c I h e r ^ 

with Cor t rosyn. Those in G r o u p l i b requ i red 

con t inuous t r e a t m e n t with bronchodilators. 
A l t h o u g h the sever i ty of the as thmat ic attacks in 

o t h g r o u p s were of equa l and comparable 
magn i tudes , t he re w a s an obv ious age disparity, 
par t icular ly b e t w e e n G r o u p s l a and l i b , which 
p robab ly mod i f i ed the i r r esponses to the treat-
m e n t . I h o s e w h o r e q u i r e d maintenance 
Cor t rosyn t h e r a p y w e r e the youngest with a 
m e a n age of 5-0 yea r s , fo l lowed by Groups lb 
a n ^ ^ w h o r equ i r ed minimal and continuous 
t r e a t m e n t with b r o n c h o d i l a t o r s respectively-
I heir m e a n ages of 8-4 a n d 8-2 years respectively 

a r e a lmos t ident ical . Rega rd l e s s of the severity 
the i r a s t h m a t i c a t t a c k s , those in Group la 

w e r e the o ldes t wi th a m e a n age of 9-7 years. 
ney r e s p o n d e d mos t sat isfactori ly to the 

C o r t r o s y n trial t r e a t m e n t . 
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22 J.O. Bolodeoku, B.O. Onadeko and W.I. Aderele 

Cort i so l levels of p l a s m a samples o b t a i n e d 
1 week a f t e r t h e last of t h e daily in jec t ions for 
1 week , were observed to be higher than the basal 
levels in f ive pa t i en t s a n d m u c h h igher still in two 
of the t h r e e pa t i en t s w h o la ter h a d to be placed 
on C o r t r o s y n m a i n t e n a n c e t h e r a p y . T h e p lasma 
Cortisol level f o r the th i rd pa t i en t was , h o w e v e r , 
not ava i lab le . T h e sus ta ined e leva t ion of p lasma 
Cortisol at this po in t in t ime w a s p robab ly re la ted 
to ad rena l h y p e r t r o p h y c o n s e q u e n t upon repet i -
tive in j ec t ions of C o r t r o s y n (Daly & Glass , 
1971). W h i l e a d r e n a l h y p e r t r o p h y would be 
e x p e c t e d at the e n d of the week- long in jec t ion of 
C o r t r o s y n , g radua l a n d var iab le regression of 
the h y p e r t r o p h i e d g l a n d s w o u l d t h e r e f o r e be 
expec t ed to fo l low the cessa t ion of the in jec t ion . 
P lasma Cortisol e s t i m a t e d 1 week a f t e r the serial 
in j ec t ions still revealed s o m e evidence of residual 
glandular hyper t rophy in te rms of minor increases 
of p l a sma Cortisol o v e r the basal levels ranging 
b e t w e e n 3-0 - 10 ng/100 ml ( m e a n 6-4 ng/100 ml) 
in 5 pa t i en t s in G r o u p s l a a n d l b . Va lues ranging 
b e t w e e n 6 3 - 7 1 ng/100 ml ( m e a n 67 ng/100 ml) 
were r e c o r d e d for G r o u p 11a w h o requi red 
m a i n t e n a n c e C o r t r o s y n the rapy . T h e signifi-
cance of the sus ta ined p h e n o m e n a l increase , 
par t icular ly in t hose w h o la ter r equ i red mainte-
nance t h e r a p y , was not c lear except that o n e 
could only infer a g rea te r degree of adrenal hyper-
t rophy in the pa t i en t s than the o the r s . 

T h e final p lasma Cortisol values were obtained 
f r o m s a m p l e s of b lood col lected 1 week a f t e r the 
third series of Cor t rosyn injections. At this stage, 
all p lasma Cortisol va lues had fallen beyond the 
basal levels. G r e a t e r fall to lower than 30% of 
the basa l levels w a s o b s e r v e d in those w h o 
required c o n t i n u o u s t r e a t m e n t with bronchodi -
lators and those maintained on Cortrosyn therapy, 

except one patient ( C . O . ) who already had a 
very low basal plasma Cortisol. On the contrary, 
lesser fall in plasma Cortisol values to levels not 
beyond 50% of the basal values were observed in 
those in Groups l a and l b with the exception of 
Pat ients (T . I . ) and ( I .T . ) who still maintained 
higher values over their respective basal levels. 

The diminished final plasma Cortisol values 
below the basal levels may be a reflection of 
endogenous certicotropin suppression (Daly & 
Glass, 1971). Although there are conflicting 
reports on the suppressive effects of A C T H on 
the hypothalamo-pitui tary-adrenal axis, Bacon 
et al. (1968) and Car te r James (1970) are con-
vinced of the existence of a temporary suppres-
sion of the axis. It was observed in this series that 
those who required cont inuous t rea tment with 
bronchodilators and those ma in t a ined o n 
Cor t rosyn the rapy showed relat ively m o r e 
evidence of suppression of the hypcthalamo-
pituitary-adrenal axis with respcci to their final 
plasma Cortisol levels than those who did not 
require fur ther t reatment as well as those who 
required only minimal use of bronchodilators. 
T h e values of plasma Cortisol of the samples 
obta ined af ter the serial daily inject ions for 
1 week did not signify any suppression of the 
axis, because of the compensatory increase of 
Cortisol production f rom hyper t rophied adrenal 
glands (Daly & Glass, 1971). 

It is significant to no te tha t the clinical 
improvement in the condit ions of all the as thma-
tic children in this series were associated with 
lowered, final plasma Cortisol levels c o m p a r e d 
to their elevated basal levels. Could there possibly 
have been a resetting of the hypothalamo-pi tui t -
ary-adrenal axis to an advantage? 
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