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CASE REPORT

Topical glucocorticoid application causing 
iatrogenic Cushing’s syndrome followed 
by secondary adrenal insufficiency in infants: 
two case reports
Nicola Matejek1, Johannes Hoos2, Paul Martin Holterhus3, Markus Bettendorf2 and Daniela Choukair2*   

Abstract 

Background: Iatrogenic Cushing’s syndrome induced by oral and parenteral glucocorticoid administration is a 
well-known complication. Immediate withdrawal from exogenous steroids can lead to life-threatening adrenal insuf-
ficiency. However, Cushing’s syndrome caused by topical treatment with glucocorticoids, such as dexamethasone eye 
drops or dermal application, is rarely recognized. Young infants in particular are at high risk of suffering from iatro-
genic Cushing’s syndrome when treated with highly potent topical glucocorticoids.

Case presentation: We present a 6-month-old Syrian boy with cushingoid face after dermal clobetasol cream treat-
ment and a 2-year-old Iranian girl with severe growth retardation after application of dexamethasone eye drops. Both 
families have a migration background and language barriers. In both cases no endogenous cortisol secretion was ini-
tially detected in serum and in 24-hour collected urine. After dose reduction of glucocorticoids, severity of symptoms 
was reversible and serum cortisol was detectable.

Discussion and conclusion: Young infants are at high risk of developing Cushing’s syndrome from topically applied 
highly potent glucocorticoids. Precise recommendations of treatment dosage, duration, and frequency must be given 
to the parents, and if necessary, with the help of an interpreter. Monitoring of height and weight as well as regular 
pediatric follow-ups should be scheduled. Physicians should be aware of potential adrenal insufficiency following 
withdrawal from long-term topical glucocorticoid treatment, and hydrocortisone treatment should be considered.

Keywords: Topical glucocorticoid application, Iatrogenic Cushing’s disease, Dexamethasone eye drops, Topical 
application of clobetasol
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Background
Chronic exposure to inappropriate high levels of exog-
enous glucocorticoids results in Cushing’s syndrome 
(CS) [1]. CS may be characterized by growth failure and 
weight gain. These children present with “moon face,” 

truncal obesity, “buffalo hump,” skin bruises, arterial 
hypertension, hyperglycemia, and proximal muscle wast-
ing [2]. CS in the pediatric age group is very rare, and the 
vast majority of cases are iatrogenic owing to oral or par-
enteral administered glucocorticoid hormones. An iatro-
genic CS is associated with the systemic daily dosage of 
10–12  mg/m2 hydrocortisone (corresponding to 0.3  mg 
dexamethasone) or higher for more than 7  days [2, 3]. 
Immediate withdrawal from exogenous steroids can lead 
to life-threatening adrenal insufficiency [3]. However, iat-
rogenic CS in childhood owing to topical glucocorticoid 
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administration may occur and is probably underreported 
[4, 5]. Dermal application is used in inflammatory skin 
diseases [6] or inhalation in obstructive lung diseases [7]. 
Further, topical glucocorticoids are frequently used as 
rectal application in inflammatory bowel disease [8], as 
nose spray in obstructive rhinitis [9], or as eye drops in 
postoperative ocular inflammations [10]. Systemic side 
effects of topical glucocorticoid depend on the substance 
used and are subject to individual resorption conditions 
[11, 12]. Parents must be fully informed about poten-
tial side effects. Herein, we present a case of iatrogenic 
CS in a 2-year-old infant induced by dexamethasone-
containing eye drops and a second case of a 6-month-old 
infant in whom CS was induced by dermal application of 
clobetasol.

Case presentation
Case 1
The male patient was born at term after an unevent-
ful pregnancy. He was the fifth child of a Syrian refugee 
family. Several weeks prior to first presentation, they 
stayed in a Greek refugee camp and he suffered from sca-
bies. After treatment with permethrin, itching persisted 
and topical treatment with clobetasol propionate 0.05% 
cream was recommended. The dystrophic boy presented 
at 6 months of age at our hospital with a cushingoid face 
and scratch marks on the abdomen. At that time clobet-
asol propionate 0.05% cream had been applied twice daily 
for a period of at least 4  weeks. Height standard devia-
tion score (SDS) was −0.26, weight SDS was −1.46, and 
body mass index was −2.69. Unfortunately, no previous 
anthropometric values were available. Normal serum 
concentrations for electrolytes, glucose, and plasma renin 
activity were determined. Morning cortisol serum con-
centrations [14  nmol/L (normal range 155–552  nmol)] 
and adrenocorticotropic hormone (ACTH) concentra-
tion [1.3  pmol/L (normal range 2.2–11.0  pmol/L)] were 
low [measured by liquid chromatography tandem mass 
spectrometry (LC–MS/MS)]. Additionally, in 24-hour 
collected urine, free cortisone secretion [2.8  nmol per 
24  hours (normal range 8.3–69  nmol)] and free corti-
sol secretion [< 1 nmol per 24 hours (normal range 8.3–
69 nmol)] were very low and not detectable, respectively. 
Iatrogenic Cushing’s syndrome with subsequent adrenal 
insufficiency was diagnosed. Therefore, we started oral 
treatment with 9 mg hydrocortisone per  m2 body surface 
per day divided in three doses, and educated the mother 
on dose adaption in cases of stress situations. Owing to 
language barrier, the education was given with the help of 
an interpreter. Local treatment with clobetasol propion-
ate 0.05% cream was ceased. Follow-up 3 weeks after dis-
missal demonstrated persistent adrenal insufficiency with 
low morning cortisol serum concentration [17  nmol/L 

(normal range 155–552 nmol/L)] and ACTH serum con-
centration [< 1.1 pmol/L (normal range 2.2–11.0 nmol/L)] 
12 hours after last intake of hydrocortisone. The cushin-
goid face diminished and continuation of hydrocortisone 
treatment was recommended. After this visit the family 
was transferred to a refugee camp elsewhere in Germany 
and unfortunately the contact and opportunity for fur-
ther follow-up were lost.

Case 2
A 2-year-old girl was presented for short stature. She 
was a preterm baby born at 24 + 1 gestational weeks 
with appropriate weight and length. She was the second 
daughter of Iranian, unrelated parents. She had many 
complications in the postnatal period; among others she 
suffered from a congenital glaucoma and underwent sev-
eral eye surgeries. The last surgery was in August 2020. 
After each surgery, she was treated with dexamethasone 
eye drops for a few weeks in decreasing doses. Up to the 
first consultation at our clinic in November 2020, she 
received 4 dexamethasone eye drops (1.3 mg/ml) per day 
(3 drops left, 1 drop right eye), corresponding to 0.3 mg 
dexamethasone per day. She presented with short stat-
ure (−5.52 SDS) and was dystrophic with a reduced body 
mass index (14  kg/m2, −1.42 SDS). Target height cor-
responded to the tenth percentile (−1.3 SDS) (Fig.  1a). 
Pediatric endocrine examination excluded hypothyroid-
ism, growth hormone deficiency, bone mineralization 
deficiency, malabsorption, nephropathy, hepatopathy, 
anemia, and chronic inflammation. The bone age was age 
appropriate. The chromosome analysis and array-based 
comparative genomic hybridization (array-CGH) were 
unremarkable. A cerebral magnetic resonance imaging 
(MRI) showed a hypoplastic corpus callosum, periven-
tricular leukomalacia, and a normal pituitary gland.

Cortisol serum concentrations were undetectable, 
throughout and low ACTH serum concentrations were 
measured (Table  1). The adrenal insufficiency was con-
firmed by ACTH stimulation (cortisol serum concen-
tration at 0  minutes  < 14  nmol/L and after 60  minutes 
50  nmol/L) and by corticotropin-releasing hormone 
stimulation (Table  2). Within 4  weeks we reduced the 
dosage of dexamethasone eye drops to 0.15  mg/days. 
The serum concentrations of dexamethasone measured 
1.02 nmol/L by LC–MS/MS indicating a clearly relevant 
resorption of dexamethasone. Four weeks later a normal 
serum steroid profile was detected by LC–MS/MS indi-
cating regular endogenous glucocorticoid biosynthesis 
within the adrenals (Table 3).

Eight  weeks later, the girl presented with catch-up 
growth (height velocity by 4 SDS) after tapering the 
dosage of dexamethasone eye drops (0.15  mg/days) 
and appetite improved (Fig.  1b). The diurnal cortisol 
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secretion determined in saliva was normal (Table  4). 
Both families have given their written informed consent 
to publish their case (including publication of images).

Discussion and conclusions
Cushing’s syndrome due to topical administration of glu-
cocorticoids is a rare condition in infants and children, 
but probably underreported [12]. Exogenous glucocor-
ticoids lead to suppression of hypothalamic–pituitary–
adrenal (HPA) axis, and life-threatening addisonian crisis 
can occur [11]. The first case we presented developed 
iatrogenic CS after inappropriate and prolonged use of 
highly potent topical glucocorticoid, that is, clobetasol 
propionate for treatment of scabies. At least 43 cases 
with iatrogenic CS from very potent topical steroid usage 

(clobetasol) in children and adults have been published 
over the last 35 years. particularly in developing countries 
[5]. Most patients were infants with diaper dermatitis 
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Fig. 1 A Growth chart of case 2, B height velocity of case 2. German references were used for height, weight, and height velocity [27, 28]

Table 1 Diurnal serum concentrations of cortisol and 
corresponding ACTH of case 2

ACTH, adrenocorticotropic hormone

Time (hour) ACTH serum 
concentrations (2.2–
11.0 pmol/L)

Cortisol serum 
concentrations 
(155–552 nmol/L)

08:00 6 < 14

11:00 2 < 14

17:00 2.4 < 14

00:00 1.8 < 14 (< 50)
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and were treated for a median duration of 2.75  months 
(1–17 months) [5]. In all cases, CS was clinically obvious 
and suppressed cortisol and ACTH levels were detected. 
After discontinuation of topical steroids, HPA axis recov-
ered after 3.49 ± 2.92  months (1–12  months) [5]. The 
effect of topical glucocorticosteroids depends on type 
of corticosteroid and its bioavailability, the vehicle, the 
integrity of the skin, the use of occlusive dressings, sur-
face area, frequency and duration of treatment, presence 
of inflammation, and anatomic region [13]. Anatomic 
regions with a thin epidermis are significantly more per-
meable to topical steroids than thick-skinned areas [14]. 
Occlusive dressings will enhance drug resorption, often 
by a factor up to ten [15, 16]. Our patient received a 
daily dosage of 2 g/day of 0.05% clobetasol (correspond-
ing to 0.1  g clobetasol per day). The potency of clobet-
asol is estimated to be 600 times higher compared with 
hydrocortisone, therefore 1 mg clobetasol corresponds to 
600 mg hydrocortisone. It is known that the use of 2 g/
day of 0.05% clobetasol propionate can decrease morning 

cortisol levels after only a few days [17] and use over 
100 g/week can lead to the development of features of CS 
and symptoms of adrenal insufficiency [18]. The patient 
here (case 1) presumably received this amount. Further-
more, the boy presented with abdominal scratch marks 
and was malnourished. Presumably these factors and the 
stressful journey facilitated the development of CS in his 
case. The reported family has refugee status and only lim-
ited Greek, German, or English knowledge, contributing 
to communication problems. Professional interpreters 
should be introduced to explain medical details [19].

There are several ophthalmologic indications for topi-
cal ocular steroid treatment in children, one being post-
operative treatment [10]. Often, an intensive therapy 
scheme is necessary over several weeks [10]. The sys-
temic resorption of glucocorticoid-containing eye drops 
depends on the frequency, concentration, and duration 
of application. In general, the conjunctiva, but also the 
nasal mucosa via the lacrimal drainage system, is highly 
resorptive [20]. Therefore, it is advisable to apply finger 
pressure to the lacrimal sac for 1–2 minutes after instil-
lation of dexamethasone eye drops to decrease the risk of 
resorption and systemic effects [21]. Our patient initially 
received 0.3  mg dexamethasone daily. Even after reduc-
ing the dexamethasone dosage to 50% of the initial dose, 
the measured serum dexamethasone concentration was 
1.02  nmol/L, indicating systemic resorption. This cor-
responds to 30-fold potency of hydrocortisone. Inter-
estingly, when dexamethasone eye drops were reduced 
to 0.15  mg daily, catch-up growth occurred and endog-
enous cortisol secretion normalized. It is known that a 
decrease in growth velocity is observed as soon as daily 
dosages exceed a cortisol equivalent of 10–12  mg/m2 
body surface/24 hour [22]. Caution is necessary if addi-
tional medications are administered. Glucocorticoids are 
mainly metabolized in the liver via CYP3A4 into inac-
tive compounds and are further eliminated as urinary 
metabolites. Therefore, comedication of CYP3A4 inhibi-
tors, that is, protease inhibitors, itraconazole, macrolides, 
and diltiazem can increase the risk of the development of 
CS from using topical corticosteroids [5]. For evaluation, 
the adrenal axis ACTH-and CRH-stimulation test, as we 
have undertaken in case 2, were performed. Ach et  al. 

Table 2 Corticotropin-releasing hormone test of case 2

ACTH, adrenocorticotropic hormone

Time (minutes) ACTH serum 
concentrations 
(2.2–11.0 pmol/L)

Cortisol serum 
concentrations 
(155–552 nmol/L)

0 3 41

15 2.2 16.5

30 2.4 36

45 2.9 41

60 – 27.5

90 2 19.3

120 2.4 19.3

Table 3 Serum steroid profile of case 2 8 weeks after dosage 
reduction of dexamethasone eye drops

ACTH, adrenocorticotropic hormone

Parameter Serum 
concentrations

Reference range

ACTH 3.7 2.2–11.0 pmol/L

Progesterone 0.08 0.1–1.4 nmol/L

17-Desoxycorticosterone 0.49 0.2–1.7 nmol/L

Corticosterone 7.68 0.2–85 nmol/L

Aldosterone 1.07 0.8–2.3 nmol/L

17-Hydroxyprogesterone 0.07 0.7–17 nmol/L

21-Desoxycortisol 0.53 0.1–1.8 nmol/L

11-Desoxycortisol 0.77 0.3–2.8 nmol/L

Cortisol 155.2 155–552 nmol/L

Cortisone 30.9 5–94 nmol/L

Androstendione < 0.1 0.1–1.9 nmol/L

Testosterone 0.16 0.1–0.65 nmol/L

Table 4 Diurnal cortisol serum concentrations determined 
in saliva of case 2 8 weeks after dosage reduction of 
dexamethasone eye drops

Time (hour) Cortisol saliva 
concentrations

08:00 1.3 nmol/L

14:00 0.19 nmol/L

22:00 0.17 nmol/L
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proposed the glucagon stimulation test as a safe alterna-
tive test for the assessment of the hypothalamic pitui-
tary adrenal axis [23, 24]. If CS is obvious and iatrogenic 
adrenal insufficiency is induced, abrupt discontinuation 
of long-standing glucocorticoid treatment should be 
avoided [3, 25]. A reduction scheme should be provided 
and explained in detail to the parents [26]. If a language 
barrier is obvious, the education should be given with 
the help of an interpreter. Further compliance should 
be checked at a follow-up visit to avoid life-threatening 
complications. The duration of recovery of the HPA axis 
suppression varies [25]. Therefore, the patient must be 
educated to increase the hydrocortisone dose as indi-
cated in the personalized emergency pass in case of acute 
illness or any symptoms resembling addisonian crisis, 
including vomiting. Patients should immediately go to 
the hospital to potentially receive parenteral corticoster-
oids and, if necessary, hemodynamic support.

Conclusions
Both cases reveal that young infants are at high risk of 
Cushing’s syndrome from topically applied highly potent 
glucocorticoids. Therefore, physicians prescribing topi-
cal steroids should be aware of such complications and 
closely follow these patients. A precise application rec-
ommendation including dosage, duration, and frequency 
must be explained to the parents, and if necessary, with 
the help of an interpreter. Further, physicians should 
avoid abrupt withdrawal from long-term treatment with 
glucocorticoids, which can cause adrenal crisis if adrenal 
insufficiency is present. Instead, careful weaning of topi-
cal corticosteroids is indicated as treatment with hydro-
cortisone should be considered.

Abbreviations
ACTH: Adrenocorticotropic hormone; Array-CGH: Array-based comparative 
genomic hybridization; CS: Cushing’s syndrome; HPA: Hypothalamic–pituitary–
adrenal; LC–MS/MS: Liquid chromatography tandem mass spectrometry; MRI: 
Magnetic resonance imaging; SDS: Standard deviation score.

Acknowledgements
Not applicable.

Author contributions
NM, JH, PMH, MB, DC analyzed and interpreted the patient data. All authors 
read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials
Additional data is available upon request from the corresponding author if in 
line with the consents.

Declarations

Ethics approval and consent to participate
To publish their cases both families gave their written informed consent. In 
this case no statement on ethics approval is necessary. This was confirmed by 
the local ethics committee of the University of Heidelberg.

Consent for publication
Written informed consent was obtained from the patient’s legal guardians for 
publication of this case report and any accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Paediatric Endocrinology and Diabetes, Children’s Department Klinikum 
Worms, Worms, Germany. 2 Division of Paediatric Endocrinology and Diabe-
tes, Department of Paediatrics, University Children’s Hospital Heidelberg, Im 
Neuenheimer Feld 430, 69120 Heidelberg, Germany. 3 Division of Paediatric 
Endocrinology and Diabetes, Department of Pediatrics I, University Hospital 
of Schleswig Holstein, UKSH, Campus Kiel, Kiel, Germany. 

Received: 28 February 2022   Accepted: 25 October 2022

References
 1. Schäcke H, Döcke WD, Asadullah K. Mechanisms involved in the side 

effects of glucocorticoids. Pharmacol Ther. 2002;96(1):23–43.
 2. Stratakis CA. An update on Cushing syndrome in pediatrics. Ann Endo-

crinol (Paris). 2018;79(3):125–31.
 3. Husebye ES, Pearce SH, Krone NP, Kämpe O. Adrenal insufficiency. Lancet. 

2021;397(10274):613–29.
 4. Decani S, Federighi V, Baruzzi E, Sardella A, Lodi G. Iatrogenic Cushing’s 

syndrome and topical steroid therapy: case series and review of the 
literature. J Dermatolog Treat. 2014;25(6):495–500.

 5. Tempark T, Phatarakijnirund V, Chatproedprai S, Watcharasindhu S, Supor-
nsilchai V, Wananukul S. Exogenous Cushing’s syndrome due to topical 
corticosteroid application: case report and review literature. Endocrine. 
2010;38(3):328–34.

 6. Hoare C, Li Wan Po A, Williams H. Systematic review of treatments for 
atopic eczema. Health Technol Assess. 2000;4(37):1–191.

 7. Qaqundah PY, Sugerman RW, Ceruti E, Maspero JF, Kleha JF, Scott CA, 
et al. Efficacy and safety of fluticasone propionate hydrofluoroalkane 
inhalation aerosol in pre-school-age children with asthma: a randomized, 
double-blind, placebo-controlled study. J Pediatr. 2006;149(5):663–70.

 8. Escher JC. Budesonide versus prednisolone for the treatment of active 
Crohn’s disease in children: a randomized, double-blind, controlled, 
multicentre trial. Eur J Gastroenterol Hepatol. 2004;16(1):47–54.

 9. Joshi RR, Maresh A. Iatrogenic Cushing’s syndrome and adrenal insuf-
ficiency in infants on intranasal dexamethasone drops for nasal obstruc-
tion—case series and literature review. Int J Pediatr Otorhinolaryngol. 
2018;105:123–6.

 10. Scherrer KS, Weitz M, Eisenack J, Truffer B, Konrad D. Cushing syndrome 
after bilateral lensectomy. Eur J Pediatr. 2015;174(3):399–401.

 11. Arntzenius A, van Galen L. Budesonide-related adrenal insufficiency. BMJ 
Case Rep. 2015;2015.

 12. Ozon A, Cetinkaya S, Alikasifoglu A, Gonc EN, Sen Y, Kandemir N. Inap-
propriate use of potent topical glucocorticoids in infants. J Pediatric 
Endocrinol Metab JPEM. 2007;20(2):219–25.

 13. Chi CC, Kirtschig G, Aberer W, Gabbud JP, Lipozenčić J, Kárpáti S, et al. 
Updated evidence-based (S2e) European Dermatology Forum guideline 
on topical corticosteroids in pregnancy. J Eur Acad Dermatol Venereol. 
2017;31(5):761–73.

 14. McKensie AW. Method for comparing cutaneous absorption of steroids. 
Arch Dermatol. 1962;86:608.

 15. Pels R, Sterry W, Lademann J. Clobetasol propionate–where, when, why? 
Drugs Today (Barc). 2008;44(7):547–57.



Page 6 of 6Matejek et al. Journal of Medical Case Reports          (2022) 16:455 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 16. Griffiths CE, Tranfaglia MG, Kang S. Prolonged occlusion in the treatment 
of psoriasis: a clinical and immunohistologic study. J Am Acad Dermatol. 
1995;32(4):618–22.

 17. Hengge UR, Ruzicka T, Schwartz RA, Cork MJ. Adverse effects of topical 
glucocorticosteroids. J Am Acad Dermatol. 2006;54(1):1–15.

 18. Kelly A, Nelson K, Goodwin M, McCluggage J. Iatrogenic Cushing’s syn-
drome. Br Med J. 1972;4(5832):114.

 19. Boylen S, Cherian S, Gill FJ, Leslie GD, Wilson S. Impact of professional 
interpreters on outcomes for hospitalized children from migrant and 
refugee families with limited English proficiency: a systematic review. JBI 
Evid Synth. 2020;18(7):1360–88.

 20. McGhee CN, Dean S, Danesh-Meyer H. Locally administered ocular corti-
costeroids: benefits and risks. Drug Saf. 2002;25(1):33–55.

 21. uptodate [cited 2021 12–20]. Available from: www. uptod ate. com.
 22. Bertrand J, Rappaport R, Sizonenko PC. Pediatric endocrinology: physiol-

ogy, pathophysiology and clinical aspects. Baltimore: Williams & Wilkins; 
1993.

 23. Ach T, Yosra H, Jihen M, Abdelkarim Asma B, Maha K, Molka C, et al. 
Cortisol cut-points for the glucagon stimulation test in the evaluation of 
hypothalamic pituitary adrenal axis. Endocr J. 2018;65(9):935–42.

 24. Taieb A, Asma BA, Yosra H, Amel M, Maha K, Molka C, et al. Assessing 
the adrenal axis by the glucagon stimulation test in children with idi-
opathic growth hormone deficiency. Pediatr Endocrinol Diabetes Metab. 
2018;24(4):161–6.

 25. Bornstein SR, Allolio B, Arlt W, Barthel A, Don-Wauchope A, Hammer 
GD, et al. Diagnosis and treatment of primary adrenal insufficiency: an 
endocrine society clinical practice guideline. J Clin Endocrinol Metab. 
2016;101(2):364–89.

 26. Alves C, Robazzi TC, Mendonça M. Withdrawal from glucocorticos-
teroid therapy: clinical practice recommendations. J Pediatr (Rio J). 
2008;84(3):192–202.

 27. Reinken L, van Oost G. Longitudinal physical development of healthy 
children 0 to 18 years of age. Body length/height, body weight and 
growth velocity. Klin Padiatr. 1992;204(3):129–33.

 28. Kromeyer-Hauschild K, Wabitsch M, Kunze D, Geller F, Geiß HC, Hesse V, 
et al. Perzentile für den Body-mass-Index für das Kindes- und Jugendalter 
unter Heranziehung verschiedener deutscher Stichproben. Monatsschrift 
Kinderheilkunde. 2001;149(8):807–18.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.uptodate.com

	Topical glucocorticoid application causing iatrogenic Cushing’s syndrome followed by secondary adrenal insufficiency in infants: two case reports
	Abstract 
	Background: 
	Case presentation: 
	Discussion and conclusion: 

	Background
	Case presentation
	Case 1
	Case 2

	Discussion and conclusions
	Conclusions
	Acknowledgements
	References


