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INTRODUCTION
Oral corticosteroids (CS) are probably the most often prescribed 

1-3systemic dermatological therapy.  High-dose (>30-40 mg/day); long 
term (>2-3 weeks) use may cause Hypothalamus-Pituitary-Adrenal 
(HPA) axis suppression which being most dangerous side effect of the 

4 therapy. However, conventionally it is recommended to taper 
 5-7corticosteroid in order to recover the adrenal glands.  Tapering of 

steroids increases the total cumulative dose, as well as total duration of 
steroid consumption. Most of acute dermatological disorders would 
respond to a very short course of steroids. Thus a short course is 
desired, especially for acute, short lived dermatological disorders. 
Available literature suggests safety of short course corticosteroids in 
reference of HPA axis suppression/recovery. However, in these studies 
either a single variety of corticosteroids were assessed or the subjects 

 8-11recruited were with systemic disorders / surgeries.   The HPA axis is 
6known to behave differently in conditions of systemic stress.  Also, in 

dermatological practice, the choice of CS largely depends on the 
prescriber because till now, for short term therapy,  no one class (Short-
, Intermediate- or Long-acting) of CS has shown advantage over the 

7  other. Furthermore, in recent studies it has been pointed out that 
prescribing oral corticosteroids in short course may seem to be free 
from signicant side effects; however, may be associated with 
increased risk of  hyperglycemia, elevated blood pressure, mood and 
sleep disturbance and severe conditions like sepsis and venous 

12-13thromboembolism etc.  Thus it is required to assess the safety of 
short course regimen of commonly prescribed corticosteroids.

A variety of tests have been reported in the literature to evaluate HPA 
axis insufciency, screening test like estimation of the morning serum 
cortisol concentration or the 24 hour urine free cortisol and dynamic 
tests like the insulin tolerance test or the ACTH stimulation test or the 
glucagon stimulation test or the Corticotropin-releasing factor or the 
Acylated ghrelin provocative test. The insulin tolerance test is a 
cumbersome test during which medical supervision is required. 

Furthermore, it is contraindicated in patients with epilepsy, cerebro-
vascular or cardiovascular disorders, and it needs to be cautiously used 

14 in elderly patients. The short ACTH test has a potential risk, albeit 
15small, of allergic reactions.  Other tests also have shortcomings in the 

form of having variable responses or being expensive. Furthermore, 
several studies have conrmed the utility of morning basal cortisol 

15-17estimation as an effective screening test for HPA insufciency.  
Compared to other tests for evaluation of HPA axis, the morning basal 
cortisol estimation is a cheaper, safer and practical option. Therefore, 
we utilized morning basal serum cortisol level as a surrogate marker 
for HPA axis activity. 

The aim of this study was to assess the safety of short course 
corticosteroids in terms of HPA axis suppression/ recovery as well as 
other systemic side effects.

MATERIALS AND METHOD
The single-center, open-label, cohort study was performed over 24 
months in the Department of Dermatology, Venereology and  Leprosy 
of Mahatma Gandhi Memorial Medical College, in association with 
Maharaja YashwantRao Holkar Hospital, Indore, India. Permission 
from our institutional ethics committee was granted, prior to initiation 
of the study. Written informed consent was obtained from all subjects 
for participation in the study.

A total of 30 eligible candidates between 18-40 years of age were 
randomly (based on random table) allocated into 3 equal groups: A, B 
and C. Patient, in the group A, B and C were administered intravenous 
hydrocortisone, oral prednisolone, oral betamethasone respectively in 
the dose of 0.5 mg/kg equivalent of prednisolone for 5 days as once a 
day morning dose. Therapy was not extended beyond 5 days. No 
topical corticosteroids were given concomitantly,  however, topical 
antibiotics were used when required.

Subject with acute primary cutaneous conditions requiring short 
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courses of steroid, such as allergic contact dermatitis, irritant contact 
dermatitis, urticaria / angioedema, photoallergic dermatoses , 
Polymorphous light eruption (PMLE), paederus dermatitis, were 
screened for recruitment. However, patients already taking steroid 
treatment, either topical or systemic or who have received systemic 
corticosteroids within last 6 months were excluded from study. 
Similarly, patients requiring long term (>5 days) systemic CS or pulse 
therapy of intravenous steroids were also excluded. Known cases of 
diabetes mellitus, hypertensive, thyroid disorder and any other 
systemic disorders, immunocompromised patients, as well as 
smokers, chronic alcoholics and drug abusers, and patients carrying 
out any form of intense physical activity or having psychological stress 
were also not recruited in the study. During the study period all the 
subjects very aggressively monitored for systemic side effects

Recruited subjects were investigated for serum basal morning cortisol 
as well as baseline routine investigations (complete blood count, liver 
and renal function test, blood sugar, serum electrolyte, thyroid function 
test) and clinical examination (blood pressure, pulse, weight, edema).  
Study participants were analysed before, during and two week after the 
therapy. Blood samples for cortisol determination were collected in the 
morning between 8 AM to 9 AM. The collections were performed by a 
peripheral venous access. The volume of blood drawn for sample was 4 
ml. The blood sample was sent to the laboratory where cortisol level 
were determined by performing Chemiluminescence Immunoasssay. 
The lower and the upper cut-off values for serum cortisol were 4.30 
µg/dl and 22.40 µg/dl. The assay was highly specic for cortisol, with 
low cross-reactivity to other glucocorticoids.

10Based on previous studies  three morning cortisol samples were 
collected from all the study participants ; baseline , after 2 days of 
treatment and after ten days of initial dose. Subjects with all the three 
cortisol readings were only recruited.  Subjects with dearranged 
baseline investigation were excluded. Subjects excluded in such a 
manner were replaced to complete the study population according to 
the protocol.

Statistical analysis
All randomized patients who received study medication and 
completed the study were included for analysis. The data collected was 
entered in MS excel sheet and thereby analyzed using the software 
SPSS version 20.0. For the continuous variables, mean and standard 
deviation were calculated. The categorical variables were expressed as 
frequencies and percentages. Inter- and intra-group comparison was 
done using One-way ANOVA along with Post hoc Bonferroni test for 
the Pair-vise comparison of the test groups. Repeated measures test 
was employed to study the change in the Serum cortisol level over time 
for the group of the steroid given. A p-value <0.05 was considered 
statistically signicant with condence interval of 95%.

OBSERVATIONS AND RESULTS
Over the study period, a total of 5299 patients were screened for 
possible recruitment. From these, a total of 38 consenting participants 
were recruited. Lost to follow up subjects account for the recruitment 
of extra 8 subjects.

Baseline characteristics of the study participants have been presented 
in Table-1.The groups appears to be balanced with respect to their 
baseline characteristics. The values of individual morning cortisol 
concentrations of all the study participants is given in Table-2. 

Table 1 : Baseline Characteristics of Study Population

Table 2: Serum morning cortisol concentration of all the study 
participants (Values in µg/dl)

Lower cut-off value for morning basal cortisol levels was 4.30 
µg/dl. Values below cut-off are marked with asterisk sign.

An overall trend from the analysis of cortisol levels reveals that in all 
the groups morning cortisol levels falls below the base line values on 
rst visit. Furthermore, the cortisol concentrations, although start to 
rise on second follow up but didn't achieve the baseline values [Figure-
1]. 

Figure-1: Changes in mean morning cortisol concentrations 
occurring from baseline to 2 days- and 5 days-after completion of 
therapy.

All the three types of CSs used were well tolerated in terms of 
reduction of cortisol concentrations (never dropping below cut-off 
value) from baseline values, however in Betamethasone groups two of 
the participants showed Cortisol concentrations below cut-off value 
[Table-2]. Also, Prednisolone group showed more variable individual 
responses and Hydrocortisone group appears to be safest in terms of 
uctuations in cortisol concentration [Figure-2]. Percent reduction on 
rst follow-up in the three groups were 53% reduction in Group C 
(Betamethasone) 28.4% Group B (Prednisolone) and 15.5%. in Group 
A (Hydrocortisone); suggesting highest HPA-axis affecting potential 
of Betamethasone among the three CSs. 

   

Figure-2: Effect of corticosteroids on morning cortisol 
concentrations of study participants 
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Characteristics Group A Group B Group C

Total number of patients 10 10 10
Male 6 6 6
Female 4 4 4
Mean Age (Year) 23.7 24.5 27.2
Mean Weight (Kg)  54.2 56 62.5
Mean Height (cm) 158.8 159.3 166.1
CLINICAL DIAGNOSIS
Allergic contact dermatitis 4 3 4
Irritant contact dermatitis 2 3 2

Polymorphous light eruption 4 4 4

Group A
Hydrocortisone

Group B
Prednisolone

Group C
Betamethasone

Serial 
No.

Basel
ine

First 
follow 

up

Second 
follow 

up

Basel
ine

First 
follow 

up

Second 
follow 

up

Basel
ine

First 
follow 

up

Second 
follow 

up

1 18.25 14.63 13.51 20.38 9.11 10.88 17.17 14.24 10.05
2 15.82 13.13 10.89 19.12 5.21 14.15 17.37 1.6* 12.31

3 16.43 12.08 10.55 11.99 5.97 10.41 19.2 4.93 11.68
4 13.18 11.54 12.89 11.01 11.18 12.67 14.91 0.45* 15.18

5 19.36 11.31 13.43 17.88 17.43 17.05 18.54 8.21 11.78
6 11.48 12.74 12.99 17.77 18.71 17.62 20.69 10.33 15.97
7 19.63 15.79 16.36 10.86 4.48 0.91* 17.22 9.56 15.17
8 18.11 17.58 17.73 10.98 8.26 6.89 20.18 11.65 8.44
9 15.67 14.39 15.12 13.86 11.72 10.19 11.95 10.74 10.23
10 17.98 16.34 17.45 19.12 18.54 17.22 16.7 10.26 5.32
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Intergroup analysis of cortisol concentration among the groups 
showed no statistical signicant difference on one-way ANOVA (p 
value = 0.324); meaning all the three CSs are safe to use in a 5-day 
therapy.

In our study, all the three CSs were found to have excellent clinical 
effect and safety (data not shown). None of our study subjects 
developed any serious systemic side effects.

DISCUSSION
We have studied most commonly used member each from the three 
classes of systemic corticosteroids; namely hydrocortisone from short 
acting, prednisolone from intermediate acting and betamethasone 
from long acting corticosteroids class. 

In our subjects, we found that the morning basal cortisol levels 
declined from the baseline value and started to recover within ve days  
following the stoppage of systemic corticosteroid. Some of the 

8-11available literature have found a similar effects on short courses of  
CS therapy. Also, the short term regimen have been regarded as 
relatively free of serious suppressive effects on HPA axis, despite a 

8lack of consistent evidence.  However, because of heterogeneity of 
patients evaluated in previous studies, it has been very difcult to 
interpret their effect and the specic effect of steroid dose and duration. 

8
In the study by Speigel et al , effect of prednisolone on HPA axis were 
assessed. However, other chemotherapeutic agents were also 
concomitantly given for variable duration. The study subjects were 
patients of hematological malignancy. In an another study, Hedner et 

9al  used perioperative betamethasone 16 mg in divided doses for 4-5 
days in patients undergoing stereotactic thalamotomy and withdrawn 

10without tapering. Streck et al  also studied recovery of the 
hypothalamic- pituitary-adrenal axis in ten healthy volunteer 
following the administration of suppressive doses of prednisone (25 
mg twice daily for ve days). One more study addressing the same 

11subject has been performed by Henzen et al.  They used different 
corticosteroids in the doses above 25 mg prednisone equivalent. These 
study subjects were patients of several systemic disorders.  
   
In our study we found that about 37% (3 subjects in Group A; 4 each in 
Group B and Group C) of study subjects showed a persistent decline in 
morning basal cortisol level from baseline through until second follow 
up. Individual susceptibility of HPA-axis differ among people, which 
may be the cause of this trend. However, because we took only two 
follow up measurements, it is difcult to predict the nal fate of 
cortisol levels in such subjects. A delayed suppression of HPA axis has 

10 9been found with prednisolone  and betamethasone .
 
Percentage reduction of mean morning basal cortisol level was highest 
in betamethasone group and lowest in hydrocortisone group. 
Hydrocortisone appears to be the safest among the three CSs studied. 
However, hydrocortisone being an intravenous therapy, prednisolone 
comes out as the most practical CS for short term therapy. Intensive 
short term non-tapered corticosteroid therapy has been advocated in 
dermatoses where the underlying conditions are not exacerbated as a 

18 result of abrupt withdrawal.  

8,10,19 Previous studies   have found that after ve days of corticosteroid 
therapy, most patient would require two to four days for adrenal 

19 function recovery. Salasa et al  have found that cortisone given for less 
than ve days does not induce any structural changes in adrenal glands; 
whereas a longer dosing causes histological changes characteristics of 
adrenal atrophy. 

Some authors believe that adrenal response in patients treated with 
glucocorticoids shows little correlation with the dose and duration of 
glucocorticoid treatment, and a random plasma cortisol concentration 

 11does not reliably assess the adequacy of the adrenal response to stress.  
Therefore, dynamic or stimulation tests like the insulin-induced 
hypoglycaemia test or the corticotropin-releasing hormone test are 

 11considered accurate.  However, some of these tests are expensive, 
physician-intensive, and best done in an endocrine unit, whereas 

11 15 others are contraindicated in some patients. On the other hand,  it has 
also been proposed that a basal morning cortisol determination may be 

16,15the only test needed to assess adreno-corticol insufciency  
provided that the patient is not in a stressed condition, not pregnant, 
does not use estrogen and does not have thyrotoxicosis. Therefore use 
of basal cortisol level as surrogate marker of HPA-axis in our study is 

valid. 

It would have been better, if we could perform dynamic testing in our 
subjects for corroboration of our results obtained with morning 
cortisol concentrations. However, several recent studies supports the 
concept of estimation of morning basal cortisol level as a sole indicator 
for assessing HPA axis activity in an unstressed subjects.

To summarize, out study demonstrates that a short non-tapered course 
is well-tolerated and clinically effective, and is a desirable treatment in 
many of the dermatological disorders. In our study participants, the 
HPA axis showed a transient depression with a quick recovery. In most 
of the instances the suppression is of the level, where no major concern 
arises. 

In conclusion, our study conrms the safety of the three most 
commonly used corticosteroids. A ve day single early morning  non-
tapered dose 0.5 mg/kg body weight of prednisolone equivalent of 
hydrocortisone, prednisolone and betamethasone are safe, even on 
abrupt withdrawal. In this dosing schedule, effect of betamethasone is 
strongest on HPA axis, whereas effect of hydrocortisone is the weakest. 
Thus corticosteroids given in a short course foe purely dermatological 
conditions are safe, at least in young population ranging from 18 years 
to 40 years of age.
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