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Abstract: Background: We describe the case of an 11-year-old boy affected by chronic granulo-
matous disease complicated by a Crohn’s like colitis needing prolonged treatment with oral corti-
costeroids.

Case Presentation: His therapy for the control of severe oral mucositis was based on topical clobe-
tasol, which did not decrease once the steroids were discontinued. Two years after the oral interrup-
tion of the steroids, cushingoid characteristics persisted, the cause of which, after a thorough in-
vestigation, was found to be the persistence of the topical clobetasol oral gel.

Conclusion: Several studies investigated the efficacy of topical clobetasol for immuno-related mu-
cositis, but little is known about its pharmacokinetics and side effects. In this report, we have re-
viewed the literature, defining a maximum putative dose of clobetasol mucosal gel to avoid Cush-
ing syndrome.
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1. CASE REPORT

An 11-year-old boy with a neonatal diagnosis of Chronic
Granulomatous Disease (CGD), detected due to family medi-
cal history, avoided significant infectious episodes through
antimicrobial prophylaxis.

At the age of six, he developed granulomatous cystitis,
and afterward, Crohn’s-like colitis together with severe oral
mucositis. The patient started therapy with systemic predni-
solone  (0.5-1  mg/kg/day),  effectively  managing  intestinal
symptoms, and clobetasol propionate (CP) oral gel to con-
trol mucositis.

However, he progressively developed a severe iatrogenic
Cushing  syndrome:  central  obesity,  buffalo  humps,  moon
face, reddened skin, acne, hirsutism, red stretch marks, in-
sulin  resistance,  and  hypertension  that  required  treatment
with enalapril.

At the age of nine, the child started infliximab treatment
(300 mg, every eight weeks after the induction period) as a
steroid-sparing drug with complete control of intestinal dis-
ease, allowing a rapid tapering of steroids.

However, despite the steroid discontinuation, the cushin-
goid signs persisted for another two years. Blood tests per-
formed at 8.00 am revealed an adrenal suppression (ACTH
0.44 pmol/L, normal values 0.92-10.74 pmol/L; cortisol 11
nmol/L,  normal  values  60-353  nmol/L);  at  standard dose
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Synacthen test, the increase in cortisol after ACTH stimula-
tion was inappropriate (23 nmol/L)

After a new evaluation of treatment, the mother revealed
that the boy was still using CP oral gel, which was adminis-
tered  as  a  galenic  mixture  containing  15  g  of  clobetasol
(0.05% CP) added to 85 g of hydroxyethyl cellulose 4% gel
(reaching a concentration of 0.008% CP). An amount of ap-
proximately two applications per day of 7 cream tips (0.5 gr
per tips) was provided (equal to 7 gr per day). The resulting
dose was about 0.56 mg of CP per day that – for a weight of
41 kg, a height of 123 cm, and a body surface of 1.2 m2 - cor-
responded to 0.67 mg/m2/day. Treatment with CP was slow-
ly discontinued, with the resolution of cushingoid signs and
normalization of both basal and stimulated cortisol levels.

2. DISCUSSION

This case shows how oral mucosa topical steroid applica-
tion can cause adrenal suppression and, thus, should be tak-
en into account in Cushing syndrome cases.

Adjunctive therapy with topical agents can be underesti-
mated by families and not experienced nor reported as an ac-
tual treatment. Among the topical steroids, the CP is widely
used  for  stomatitis  and  other  autoimmune  oral  conditions
due to its anti-inflammatory, immunomodulatory, and antim-
itotic  effect  [1].  It  is  mainly  administered  through mouth-
washes but also as an ointment or a gel. The latter presents a
better  adhesion,  improves  local  effects,  and  determines  a
higher  systemic  absorbance  [2],  as  demonstrated  for  oral
lichen planus [3]. There are no specific guidelines or indica-
tions on safe doses for  this  kind of  product;  therefore,  the
use of such compounds is usually reduced to the minimum
effective dose to reduce adverse systemic effects.
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Table 1. Studies on the effect of Clobetasol Proprionate (CP).

References Study Type Study Group Outcome Key Results Comments

Decani et al.
[1]

Case series and re-
view of the literature

5 patients using 0.05% CP in
4% hydroxyethilcellulose

bioadhesive gel for oral lichen
planus and for mucous mem-

brane pemphigoid

Systemic adverse effects

Cushingoid features (4 out of 5)
and low levels of cortisol and
ACTH (5 out of 5) after using

CP

Surveillance (similarly
to patients receiving

systemic therapy) rec-
ommended in patients
using topical steroids

on oral mucosa

Varoni et al.
[2]

Transverse cross-sec-
tional study

10 patients treated with 0.05%
CP for oral disease

Transmucosal assimilation (CP
detection on serum through

HPLC-tandem mass spectrome-
try)

CP absorption after oral mucosa
application more relevant by way
of bioadhesive system (4% hy-

droxyethylcellulose gel)

A major risk of sys-
temic absorption for
patients with ulcera-

tive or atrophic lesions

Pharmacokinetics
study

14 healthy volunteers supplied
with 0.05% CP in 4% hydrox-
yethylcellulose gel on oral mu-

cosa

Calculation of pharmacokinet-
ics profile of topical CP

Increasing cumulative levels of
CP in serum, proportional with
times of applications (CP serum

levels between 0.10 and 0.45
ng/ml)

Carbone et
al. [3]

Double blind, place-
bo-RCT

35 patients (18 allocated to CP
0.025% and 17 to CP 0.5%)

They compared efficacy and
safety of two different formula-

tions of Clobetasol (0.5% vs
0.025%, both in 4% hydrox-
yethylcellulose bioadhesive
gel) for management of oral

lichen planus

No statistical differences on
symptoms’ improvement compar-
ing the 2 different formulations

With the present proto-
col no side effects

were present and no
change in cortisol plas-

ma levels occurred

Van Velsen
et al. [5]

Observational study
25 patients with severe atopic
dermatitis treated with Clobeta-

sol ointment on skin

Clobetasol and cortisol levels
measurement at baseline and af-

ter 1 day of treatment with
20-30 g of 0.05% CP ointment

After a single application, corti-
sol levels were already under the
detection limit of 0.011 mol/l in

all but one patient

Cortisol levels remain
low for 96 hours after
a single application of
25 g of Clobetasol in
patients with eczema

or psoriasis.

Table 1 reports the previous studies on the effects of CP.
This  report  focused  on  CP 0.05% mixed  in  a  4% hydrox-
yethyl cellulose bio-adhesive gel. Varoni et al. studied the
pharmacokinetics  of  CP  administered  on  the  oral  mucosa
[2]. They applied 500 mg of 0.05% CP gel three times a day
(equivalent to 0.75 mg of Clobetasol) in healthy volunteers,
with or without oral mucosa erosions, finding   serum   CP
levels of 0.10-0.45 ng/ml (average 0.113 ng/ml). This study
established the bioavailability of CP when administered by
the trans-mucosal route by gel medium but failed to investi-
gate  the  threshold  for  adrenal  suppression.  Carbone  et  al.
compared CP gel 0.05% with CP 0.025%, both mixed with
4% hydro cellulose (in a 50% mixture) and administered on
the oral mucosa, finding no cases of adrenal suppression [3].

CP skin absorbance has been better studied: Bystryn et al.
suggested that a daily application of 20 mg of CP may pro-
duce even more significant systemic effects than 60 mg of
oral prednisone per day [4]. Moreover, Van Velsen et al. re-
ported that daily administration of 10-15 mg of CP ointment
leads to serum CP levels of 0.173-4.504 ng/ml (median 0.41
ng/ml) and highly symptomatic suppression of the adrenal
gland  [5].  Therefore,  the  safe  mucosal  dose  should  deter-
mine hematic levels of less than 0.41 ng/ml, or more pruden-
tially less than 0.173 ng/ml.  To establish the safe amount,
we considered that 0.75 mg of CP could result  in a serum
level of about 0.113 ng/ml.

Combining  these  data,  the  assumed safe  mucosal  dose
should be less than 1.15 mg/day, or, adjusted on body size,

less than 0.67 mg/m2/day [6], which was the dose taken in
the described case. Other factors may influence mucosal ab-
sorption  of  Clobetasol,  such  as  epithelium  thickness  and
grade of keratinization (reduced in case of ulcerative or at-
rophic oral lesions, increased in smokers), amount of saliva,
and the diffusion capacity depending on drug concentration
and formulation1. Besides, individual differences in sensitivi-
ty to steroids, as reported for the mutation of N363S gluco-
corticoids receptor, should be taken into account [1].

Monitoring could be performed, when available, through
CP hematic levels (which should be kept below 0.173 ng/m-
l)  or,  more  easily,  periodically  assessing  the  hypothala-
mus-pituitary-adrenal  axis,  dosing  the  serum  cortisol  and
ACTH levels at 8.00 am, along with the 24h-urinary free cor-
tisol. Clinicians need to be aware that the liquid chromatog-
raphy/tandem mass spectrometry (LCMS) method exclusive-
ly measures cortisol. At the same time, the immunoassay (I-
A) result is a measure of cortisol precursors and metabolites
to  varying  degrees,  including  many  exogenous  corticos-
teroids  [7].

CONCLUSION

As we reported in this case of iatrogenic Cushing's syn-
drome, the power of topic steroids, such as clobetasol propio-
nate, can be underestimated by families and physicians. We
suggest  that  a  safe  dose  of  CP  should  be  lower  than  0.67
mg/m2/day. We believe that this threshold could help the dai-
ly management of patients who need topical steroids for oral
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mucositis  and  that  adrenal  axis  should  be  periodically  as-
sessed, especially if cushingoid features are present.
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