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Case Report

Exogenous Cushing’s Syndrome with Steroid-Induced
Adrenal Insufficiency Complicated by Sepsis and a
Non-healing Diabetic Foot Ulcer: A Case Report
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ABSTRACT

This case involves a 52-year-old man with subsequent development of Exogenous Cushing’s
syndrome and steroid induced adrenal insufficiency after 1 year of unmonitored betamethasone
therapy for Arthritis. The patient reported a 4 months old ulcer of the left foot, accompanied
by newly detected type 2 diabetes mellitus. Investigations showed exogenous hypercortisolism
complicated by sepsis, hypoalbuminemia, raised transaminases and leucocytosis. Radiographic
assessment identified absence of the left kidney. The patient was managed in the ICU with
a multidisciplinary approach, including intravenous antibiotics, stress dose intravenous
hydrocortisone, strict glycemic control, and later transition to a tapering oral corticosteroid
regimen. This case illustrates consequences of chronic exogenous corticosteroid exposure and
emphasizestheimportanceofjudicioussteroid use, vigilantmonitoring for Hypothalamic-Pituitary
Axis (HPA) axis suppression, and prompt management of secondary infections.
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INTRODUCTION

Cushing’s disease is an uncommon and severe endocrine disease
manifested by over secretion of Adrenocorticotropic Hormone
(ACTH) by a corticotroph pituitary tumor therefore causing an
over secretion of cortisol by adrenal glands. Cushing’s disease
indicates the most recurrent cause of endogenous type of (Figure
1) Cushing’s Syndrome (CS), constituting approximately 70% of
cases (Lacroix et al., 2015; Pivonello et al., 2016).

CS is a complicated endocrine disease with possibility for serious
repercussions if not treated properly (Lacroix et al., 2015).
The incidence of CS differs across studies, from 0.7-2.4 per
million population per year (Lacroix et al., 2015; Nieman et al.,
2015; Pivonello et al., 2016). A recent analysis demonstrated a
prevalence of 75 per million and incidence of 1.8 per million per
year for CS (Pivonello et al., 2015). About 80% cases of intrinsic
hypercortisolism and ACTH dependent, ACTH origin being
pituitary in about 70-80% and ectopic in 10-15% (Feelders et
al., 2019; Invitti et al., 1991; Lamberts et al., 1989; Patel, 1999).
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CS is prevalent in specific high-risk population, example- 2.5%
in patients with type 2 diabetes mellitus with impaired glucose
regulation (Hofland et al., 2005) and 0.5-1% in hypertensive
patients (Bruns et al., 2002).

Adrenal insufficiency is a serious endocrine disorder that may
occur because of intrinsic adrenal damage or suppression of
the HPA (Arlt and Allolio, 2003; Bornstein, 2009; Reddy et al.,
2011). Compared to primary adrenal failures, secondary adrenal
insufficiency is more prevalent (Arlt and Allolio, 2003). It affects
approximately 150-280 individuals per million, shows a female
predominance (Bates, 1996; Laureti et al., 1999; Nilsson et al.,
2000; Regal et al., 2001; Tomlinson et al., 2001) and is most
commonly diagnosed in patients in their 50s and 60s.

CASE HISTORY

A 52-year-old male patient reported a 4-month history of a
persistent discharging ulcer over the left ankle. The ulcer arose
spontaneously without any history of injury and showed no
improvement with routine local treatment. The patient’s history
revealed prolonged daily intake of betamethasone without medical
supervision for 1 year for presumed arthritis, accompanied by a
recent diagnosis of type 2 diabetes mellitus. On examination, the
patient had elevated blood pressure (140/100 mL of mercury)
and a raised heart rate (111/min). The wound demonstrated
signs of infection with purulent discharge and associated
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cellulitis. Investigations showed a critically low morning cortisol
level of 3.03 pg/dL, confirming adrenal insufficiency. Systemic
inflammatory markers were significantly raised (C-reactive
protein 195 mg/L, procalcitonin 0.615 ng/mL), along with
leucocytosis, low serum albumin, and deranged liver enzymes.
Abdominal ultrasound incidentally detected absence of the left
kidney since birth. A definitive diagnosis of exogenous Cushing’s
syndrome with Secondary Adrenal insufficiency, complicated by
Diabetic Foot Ulcer and Sepsis, was made. Management included
admission to the ICU for intravenous antibiotics, stress-dose

hydrocortisone, insulin therapy, and wound care, after which

HPA Axis Suppression
+ Exogenous Cushing

Long-term
Betamethasone use (1
year)

Syvndrome —
Secondary Adrenal

the patient was shifted to oral steroids and antihyperglycemic
medications, leading to stabilization and discharge.

The relevant laboratory findings are summarized below in Table 1.

DISCUSSION

Thiscaseisanexampleoftheseveretreatment-relatedcomplications
resulting from unmonitored, long-term glucocorticoid use. The
patient’s prolonged betamethasone intake over 1 year led to HPA
axis suppression, producing a dual state of exogenous Cushing’s
syndrome and Secondary Adrenal inadequacy. Profoundly
reduced stress related cortisol levels confirm the suppression of
HPA axis, representing a potential life-threatening state requiring

Complications:

Sepsis, Diabetic Foot
Ulcer, Type 2 Diabetes

Insufficiency

Outcome: Patient
Stabilized and
Discharged

Management:

IV Antibiotics,

Hydrocortisone,
Insulin, Wound Care

Figure 1: Representation of Bethamethasone-induced Cushing’s syndrome.

Table 1: Laboratory Findings.

Observed value
Day 3
16.7 ug/dL

Parameter
Day 1

Morning serum  3.03 pg/dL

cortisol

CRP 195 mg/100 ml 215 mg/100 ml

Procalcitonin 0.615 ng/ml 0.32 ng/ml

TLC 16.69 1,000/cumm  22.55 1,000/cumm

Serum Albumin  2.40 g/100 ml 1.98 /100 ml

Abbreviations: CRP: C-Reactive Protein; TLC: Total Leucocyte Count.
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147 mg/100 ml

0.09 ng/ml

15.82 1,000/cumm

3.1 g/100 ml

Reference range Interpretation

Day 6
9.6 ug/dL

| at admission,
improved due to
steroid therapy.

5-25 pg/dL

0.00-10.00 mg/100 ml 1 at admission with
gradual decline by
Day 6, indicating
improvement

in systemic
inflammatory status.

<0.5 ng/ml 1 initially with
progressive decline,
indicating resolving
sepsis.

4-11 1,000/cumm Leucocytosis with

gradual improvement.

3.5-5.2 g/100 ml Hypoalbuminemia

with partial recovery.
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urgent glucocorticoid replacement during acute settings.

Simultaneously, glucocorticoid-induced immunosuppressive
effects, compounded by poorly controlled and newly diagnosed
Diabetes, facilitated a favorable environment for a localized
infection to progress into a chronic ulcer and subsequent Sepsis.
In addition, the catabolic state resulted by steroids lead to marked

hypoalbuminemia, impairing tissue repair and oncotic pressure.

The management required a nuanced, concurrent approach
the

preventing Addisonian crisis, and glycemic control while

to opposing problems: eradicating infection while
correcting malnutrition. This underscores the importance of a
multidisciplinary strategy comprising endocrinology, critical
care, and surgical services. The incidental identification of a lone
kidney aggravated pharmacotherapy, emphasizing meticulous

renal-adjusted dosing.

Eventually, this case strengthens the essential principle of
the steroid-stewardship. It emphasizes to prescribe systemic
glucocorticoids at the lowest effective dose and shortest possible
duration, along with mandatory patient education about risks
of self-medication and withdrawal. It also emphasizes the need
for regular monitoring for suppression of HPA axis, signs of
infection, and glycemic dysregulations in any patient receiving
long-term steroid therapy. This case report serves as a cautionary
example of how a commonly prescribed anti-inflammatory
medication can cause a multisystem crisis when used in the

absence of appropriate supervision.

CONCLUSION

Prolonged unsupervised glucocorticoid use may result in
serious and potentially fatal complications, including adrenal
insufficiency, severe infections, and metabolic abnormalities.
This case brings forward the significance of steroid stewardship
and routine monitoring in patients receiving long-term
glucocorticoid therapy; the importance of maintaining a high
index of suspicion for adrenal insufficiency in any patient
receiving glucocorticoids presenting with acute illness; the
pivotal role of a multidisciplinary approach in the management
of complex cases involving endocrine, infectious, and surgical
complications; the importance of patient education in preventing

treatment related complications.
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ABBREVIATIONS

ACTH: Adrenocorticotropic Hormone; CRP: C-Reactive
Protein; CS: Cushing’s Syndrome; DC: Dichrostachys cinerea (L.)
Wight and Arn.; HPA: Hypothalamic-Pituitary-Adrenal (axis);
ICU: Intensive Care Unit; IV: Intravenous; MetS: Metabolic
Syndrome; TLC: Total Leucocyte Count.
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