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Abstract | Original Research Article |

Endogenous Cushing's syndrome or endogenous hypercorticism is a rare entity, due to chronic, excessive tissue exposure
to glucocorticoids, resulting from excess adrenocorticotropic hormone production or excessive adrenal-autonomous
secretion of glucocorticoids. The diagnosis can only be made if the clinical features and biochemical abnormalities are
present. Its comorbidities and complications can easily lead to death. Our work is a retrospective descriptive study of
all patients with Cushing's syndrome hospitalized in the Endocrinology and Metabolic Diseases Department of the
Mohamed VI University Hospital, Marrakech, a total of 34 patients. The aim of this study was to establish the
epidemiological, clinical, radiological and etiological profile of Cushing's syndrome observed in the Endocrinology
Department of the CHU, and to evaluate the diagnostic modalities, associated parameters and therapeutic management,
while comparing them with data in the national and international literature. Our series was characterized by a clear
female predominance (4/1) and an average age of 29.2 years. Discovery followed weight gain in 53% of patients,
headache in 35%, hirsutism and secondary amenorrhea in 32% and 29% respectively. The most common clinical signs
were hypercorticism in 71% of cases and hyperandrogenism in 59%. Biologically, to detect hypercorticism,
dexamethasone minute braking was performed in 65% of cases. ACTH dependence was found in 91% of cases, with
Cushing's disease found in 53% of cases, diagnosed on MRI, with a microadenoma in 65% of cases. Among the causes
of ACTH Independence, adrenocortical carcinomas were found on adrenal CT in 25% of cases, and adenomas in 31.2%.
From a therapeutic point of view, surgery took first place in these cases: trans-sphenoidal adenomectomy for
adrenocortical adenomas and adrenalectomy for adrenal tumors. Adrenalectomy was also indicated in two cases of
ACTH-dependent hypercorticism (Cushing's disease and paraneoplastic) and two other cases of Cushing's syndrome
with no detectable etiology. From a therapeutic point of view, surgery took first place in these cases: trans-sphenoidal
adenomectomy for corticotropic adenomas and adrenalectomy for adrenal tumours. Adrenalectomy was also indicated
in two cases of ACTH-dependent hypercorticism (Cushing's disease and paraneoplastic) and two other cases of
Cushing's syndrome with no detectable etiology. Ketoconazol was used for pre-operative preparation in 3 cases, but the
use of anticortisolics remains difficult despite the indications, following their unavailability in our context. The surgical
failure rate was 33.3% in cases of Cushing's disease, with remission after revision surgery in 25% of cases, and no
recurrence in cases of adrenal origin. Endogenous Cushing's syndrome is an uncommon pathology in routine clinical
practice. Cushing's disease is the most common etiology, followed by adrenal causes. Prognosis depends on co-
morbidities, complications and tumor malignancy. Management is mainly surgical, although medical treatment may be
useful in certain situations, and regular follow-up is essential.
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INTRODUCTION

Endogenous Cushing's syndrome is the clinical
manifestation of chronic exposure to an endogenous
excess of glucocorticoids, which may correspond to
several types of pituitary or adrenal abnormality, or be

the consequence of secretion of pituitary corticotropic
hormone (ACTH) of extra-pituitary origin in
paraneoplastic syndromes [1]. It can be associated with
numerous comorbidities, such as hypertension, diabetes,
cardiovascular pathologies, infections and others; as well
as serious complications such as high excess mortality,
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hence the interest of early diagnosis and management to
limit its progression, and reduce morbidity and mortality
rates [2]. The therapeutic approach to Cushing's
syndrome varies according to the etiology. Treatment is
essentially surgical, with surgical resection of the tumour
or abnormal tissue. If surgery is not possible, or if the
disease is recurrent or metastatic, medical treatment (or
bilateral adrenalectomy) is required to normalize cortisol
levels [2]. Short- and long-term follow-up is considered
essential, in order to assess the efficacy and tolerability
of treatment and avoid complications and subsequent
recurrences.

The aim of this study is to analyze the clinical
and paraclinical features of Cushing's syndrome and to
identify particularities relating to ACTH-dependent and
ACTH-independent Cushing's.

PATIENTS AND METHODS

This is a retrospective descriptive study of all
patients with Cushing's syndrome hospitalized in the
Endocrinology and Metabolic Diseases Department of
the Mohamed VI University Hospital, Marrakech, over a
6-year period from January 2014 to October 2020, i.e. a
total of 34 patients.

We selected patients hospitalized in the
department for whom Cushing's syndrome was
confirmed on clinical and biological criteria and in whom
the etiology was identified or not, and we excluded
patients with exogenous Cushing's syndrome.

The epidemiological, clinical, therapeutic and
evolutionary characteristics of patients were analyzed
retrospectively on the basis of medical records and a
previously established data sheet (data sheet in
appendix).

Cushing's syndrome or hypercorticism was
classified according to ACTH value: an adrenal-
independent ACTH cause and a pituitary-dependent or
ectopic ACTH cause.

Data collection was carried out in compliance
with global ethical rules concerning confidentiality and
patient data protection.

RESULTS

Our series included 34 patients with
hypercorticism, with a large female predominance and a
sex ratio of 4/10. The mean age of patients in our series
was 29.2 years, with extremes ranging from 16 to 69
years. The age group most affected was between 20 and
40. The main warning sign in our series was weight
gain.Of the 34 patients, 18 consulted for recent weight
gain (53%), while significant hirsutism was indicative of
Cushing's syndrome in 11 cases (32%), secondary
amenorrhea was found in 10 patients (29%), and
headaches in 12 patients (35%). Clinical manifestations
in our patients were presented as follows: facio-truncular
fat distribution was identified in 19 of our patients (59%),
facial erythrosis in 12 patients (35%), purple stretch
marks in 21 patients in our series, mainly on the trunk
and thighs (62%), acanthosis nigricans in 5 cases (15%),
melanoderma in 3 patients (mainly limbs) (9%),
ecchymosis in 1 patient (hands and forearms) following
microtrauma (3%), amyotrophy of the limb roots,
predominantly proximal, in 1 patient (3%), and arterial
hypertension in 8 patients (23%). Micropenis was found
in 2 patients (6%), bilateral gynecomastia in a single
patient (3%), and decreased libido with erectile
dysfunction in a single patient (3%). Bone pain: found in
3 patients (9%). Signs of hyperandrogenism were present
in 59% of our patients (hirsutism in 32% and acne in
38%), diabetic imbalance in 9 patients (26%), 2 cases of
mood disorders (6%), 1 case of left lumbar fossa
tenderness and 1 case of splenomegaly (3%). (fig 1, 2, 3)

Figure 1: Facial erythrosis, facio-truncular obesity, bilateral gynecomastia, obesity and purple abdominal stretch
marks in a patient with Cushing's syndrome.
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Figure 2: Buffalo hump, acanthosis nigricans, urpl stretch marks on the root of the right upper limb, and
micropenis in a patient with Cushing's syndrome.
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Figure 3: Clinical manifestations of Cushing's syndrome in our patients

To confirm the diagnosis of Cushing's
syndrome, Dexamethasone minute braking was
performed as 1st-line test in 22 patients in our series and
came back negative, with a mean value of 14. 2ug/dl,
then a 24h urine free cortisol (24h ULC) was carried out
in 2nd intention in 25 patients in our series, with a mean
value of 4.7 times normal, and a midnight cortisolaemia
was carried out in 2 patients, returning 9 and 17ug/dl, i.e.
a value greater than 7.5pg/dl, indicative of a disturbance
in the cortisol cycle.

As part of the localization work-up, an ACTH
assay was carried out in 21 patients, returning positive in

13 with a mean value of 112. 6 pg/ml, normal in 6, and
low in 2 patients, a strong dexamethasone braking test
was performed to distinguish Cushing's disease from
ectopic ACTH secretion in three cases in our series, all
of which were negative, and in favor of pituitary
secretion in all 3 cases, pituitary MRI was performed
whenever ACTH dependence was proven, but also
whenever hypercorticism was confirmed by CLU or
minute braking, and found an image in 71% of cases. The
pituitary adenoma averaged 12 mm in size, and was a
microadenoma (fig 5) in 65% of cases, and a
macroadenoma (fig 4) in 35%.
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Figure 4: SE T1 MRI of the pituitary in sagittal section: pituitary macroadenoma measuring 11.4*7mm, exerting a scaloping
effect on the sellar floor, and responsible for bulging of the sellar diaphragm, with displacement of the pituitary stalk,
compression of the postpituitary gland and respect for the pituitary stalk.
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In Cushing's syndrome of adrenal origin: 9
cases of adrenal masses, 4 of which were
adrenocorticalomas (fig6), and 5 adrenal
adenomas (fig7).
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In terms of investigations, 16 patients in our
series underwent investigations of the anteropituitary
axes, 7 of which were normal, 5 patients showed a
gonadotropic deficit, and 4 patients showed thyrotropic
insufficiency. Ophthalmological investigations were
carried out in 9 patients with cushing's disease, and visual
field studies were carried out in 4 patients with no
abnormalities, and in 5 patients with pathological
findings, 2 of which showed advanced optochiasmatic
syndrome, in one case, a slight amputation of the
temporal quadrant of the right eye, and in the other, a
centric narrowing of the isopters, while fundus
examination revealed one case of retinal damage,
diabetes was found in 14% of patients in our study,
whereas pre-diabetes was found in only 5%, 10 cases of
dyslipidemia were found, and 12 cases of vitamin D
deficiency were noted, with osteopenia on
osteodensitometry in 9 patients. In our series, 18 cases of
Cushing's disease (53%), 7 cases of cortisolic adenoma
(20%), 4 cases of adrenal cortex (12%), 1 case of ectopic
Cushing's (3%), and 4 cases in which the etiology of
Cushing's syndrome was not determined (12%) were
diagnosed. Therapeutic management in cases of
Cushing's disease consisted of transphenoidal pituitary
surgery or adenomectomy, performed in 17 patients in
our series, and bilateral adrenalectomy alone in a single
patient. Post-operative management was straight forward
in 63.2% of cases, and the main complication was
diabetes insipidus in 14.3% of cases, but this was only
transient, as was adrenal insufficiency substituted by
Hydrocortisone in 23.5% of cases. In cases of Cushing's
syndrome of adrenal origin, 6 patients underwent
unilateral adrenalectomy, 4 of them with adrenocortical
adenomas, 2 with adrenocortical adrenomas, bilateral
adrenalectomy in a single case of adrenocortical
adenoma, and adrenalectomy combined with resection of
the kidney and tail of the pancreas, and splenectomy in a
single patient in our series with adrenocortical
adenoma.In the case of cushing's syndrome due to
ectopic ACTH secretion, bilateral adrenalectomy was
performed in the only patient in our series with ectopic
cushing's syndrome, preceded by preparation with
Ketoconazole-based anticortisolics. And for Cushing's
syndrome whose cause was not identified, unilateral
adrenalectomy was indicated in one case and treatment
with Ketoconazole in 2 patients.

Anatomopathological studies revealed 6 cases
of pituitary adenoma expressing ant-ACTH antibody, 2
cases of pituitary adenoma expressing, in addition to
anti-ATCH antibody, anti-GH antibody and anti-
prolactin antibody, and only one pituitary adenoma was
aggressive with a Ki67 of 5%. The patient who
underwent bilateral adrenalectomy showed diffuse
hyperplasia of the reticular layer. For Cushing's
syndrome of adrenal origin, it revealed 4 cases of adrenal
adenoma with no sign of malignancy, and 3 cases of
adrenocortical carcinoma, one with a Weiss score of 7,
and another with Furhman grade 3 and a Weiss score of
9.

DISCUSSION

Cushing's syndrome is a rare condition, and
only a few population studies have been carried out to
confirm its rarity. Its incidence is estimated: according to
LINDHOLM et al., [3], in a study carried out in
Denmark, between 1.2 and 1.7 cases per million
individuals per year, according to Delivanis, D. A. et al.,
[4], between 0.2 and 5 cases per million per year,
according to Valassi et al., [5], from 0.7 to 2.4 cases per
million per year, and according to Tabarin et al., [6],
between 1 and 10 cases per million per year. A study
carried out in Rabat, involving 8 cases of Cushing's
syndrome collected in the internal medicine department
of the Mohamed 5 military training hospital, between
1997 and 2007, revealed an incidence of 0.8 cases per
year [7].

In order of frequency, Cushing's disease is the
most frequent cause of endogenous hypercorticism,
accounting for over 75% of Cushing's syndrome cases,
followed by adrenal origin in 15%, ectopic secretion of
ACTH in 10% of cases [3-12], and, exceptionally,
hypercorticism linked to tumoral secretion of CRH
(corticotropin releasing hormone). These figures will be
greatly underestimated, and only very obvious
hypercoticisms are identified and listed.

In Certain Populations:

Type 2 diabetes as part of the metabolic
syndrome or imbalance for no apparent reason,
hypertension in young subjects or resistant to treatment,
atypical or resistant psychoses, or osteoporosis with no
apparent cause, as well as occult or asymptomatic forms,
may point to cushing's syndrome, something for which
the HAS recommendations in the 2008 PNDS suggest
screening to determine [8].

Table 1: Comparison between sex and mean age
present in Cushing's syndrome in different studies
and in our series.

Author Gender | years
LINDHOLM. etal., [3] | 0.3 41.4 years
Boscaro, M. et al., [14] 25-50 years
Lacroix, A. etal, [13] | 0.3 41.4 years
Benassila,FZ. [12] 34 years
Juszczak, A.et al., [15] 35 years
Our series 0.4 29.2 years

According to the literature, the main revealing
sign of cushing's syndrome is weight gain or obesity per
se, which was found in 55% of cases in the series by
ROSS, E. [16], and in 95% of cases in the series by
Newell-Price J and Hatipoglu, B. A. [17, 18]. In the
patients in our series, weight gain was also the main sign
prompting consultation in 53% of cases.

— According to ROSS, E. and Faure, P. [1-16],
hirsutism, which causes discomfort and
aesthetic inconvenience, is the reason for
consultation in 80% of patients. This percentage
is higher than the 32% found in our series.
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— Amenorrhea was the reason for consultation in
29% of patients in our series, whereas menstrual
cycle dysregulation was the reason for
consultation in 56% of patients in the series by
Valassi, E [5], and in 80% of patients according
to Newell-Price J and ROSS, E [17, 18].

— Headache was a revealing sign in 35% of
patients in our series, and around 45% of cases
in the series by CHALENDAR and ROSS, E

[16-19].

Cushing's syndrome can be difficult to diagnose
due to its variable symptomatology and clinical signs,
most of which are common in the general population
[20]. Itis important to rule out long-term oral, injectable,
cutaneous, inhaled or infiltration.

The prevalences of the different clinical
manifestations of Cushing's syndrome in the literature
and in our series have been compared in the following
table: (tab 3)

Table 2: Comparison of the prevalence of clinical manifestations of cushing's syndrome between the literature and

our series.

Clinical manifestations Prevalence in the literature (%) | Prevalence in our series (%)
Weight gain and 55-95 59
Obesity [16,17,18,23] 34-85 62
Purple stretch marks [15, 16] 60 3
Limb muscular atrophy [12,17] 65 3
Hirsutism [15, 16] 19-64 38
Acne [15,16] 56-81 32
Menstrual cycle disorders [5,16,17] 56-80 15
HTA [24,25,26,27] 80 23
manifestations Thrombo-embolic [22,28] 1.9-7.0 0
Osteoporosis/ Fracture [5,37] 16-90 0
infectious manifestations [15] 14-25 0
Diabetes/glucose intolerance [15, 31,32,33,34,35] | 20-50 26
Renal lithiasis [36] 50 0
Mood disorders [5,14,18] 26-70 6
Tumor syndrome [16,23,29,30] 10-50 35

To make the diagnosis of Cushing's syndrome, it is
important to rule out: [39]

latrogenic Cushing's syndrome, by investigating the use of:
— Drugs and preparations that may contain
corticoids  (whatever the  route  of
administration), possibly combined with
cytochrome P450 enzyme inhibitors such as
itraconazole or ritonavir, which may increase
the bioavailability of corticoids.
— High-dose progestins (megestrol acetate or
medroxyprogesterone acetate).
— Tetracosactide (synthetic corticostimulin).

Pseudo Cushing's syndrome, a term used to
describe clinical situations in which patients present
clinical symptoms compatible with Cushing's syndrome
on the one hand, and biological abnormalities of
hypercortisolism on the other, in the absence of any
"organic" Cushing's syndrome. Causes of pseudo-
Cushing syndrome include alcoholism, psychiatric
illness and stress.

The diagnosis of hypercortisolism must be
made under controlled conditions, avoiding stressful or
pathological situations that could lead to non-specific
activation of the pituitary-adrenal axis. Three basic
measurements have essentially equivalent diagnostic

performance and may be used alternatively, depending
on local availability: [39-45]

— 2 to 3 measurements of 24-hour urinary free
cortisol with creatinuria.

— Minute braking (dexamethasone 1 mg po at
midnight and plasma cortisol at 8 a.m. the
following morning).

— 2 to 3 measurements of nocturnal salivary
cortisol or midnight cortisolaemia.

The most reasonable approach is to adopt a step-by-step
approach rather than a combination of the 3 tests [46].

The 24-hour CLU measurement may be
sufficient for the diagnosis of Cushing's syndrome when
it is greater than 3 or 4 times the upper limit of normal.
Three normal tests may exclude Cushing's syndrome; a
slight increase in urinary free cortisol is nonspecific [38].

Tielmans [44], demonstrated in a study of the
sensitivity and specificity of the ULC/Creatininuria ratio
on morning waking urine, in hospitalized patients with
Cushing's syndrome and obese patients, that this
procedure performs as well as the ULC/24h
measurement, and is therefore an alternative of choice
for out patient screening.

In our series, the 24h ULC was performed in 25
patients, with a significant elevation in all patients with
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amean value of 4.7 times normal, which confers absolute
sensitivity.

Invitti [47], noted that CLU was normal in 9%
of patients with Cushing's disease, in 15% of adrenal
tumors and in 10% of ectopic ACTH secretion.

Dexamethasone minute braking is a simple test
that can easily be performed on an out patient basis. One
milligram of dexamethasone is administered orally
between 11.00 p.m. and midnight, and plasma cortisol is
measured between 8.00 and 9.00 a.m. the following
morning. The post-braking cortisol threshold offering the
best diagnostic sensitivity (95%) and specificity (80%) is
1.8 pg/dl (50 nmol/L) [48].

In our series, this test was carried out in 22
patients and was negative, which supports its sensitivity.

Nocturnal salivary cortisol is an alternative to
nocturnal plasma cortisol, with slightly lower sensitivity.
Samples are easy to obtain, even on an out patient basis
[40], with diagnostic sensitivity and specificity of 86%
and 100% [51, 52]. Their assay enables us to study the
nycthemeral cycle of cortisol, physiologically minimal in
the middle of the night around midnight, whereas in
Cushing's syndrome, this nadir is lost [48].

One study has shown that midnight cortisol is
more relevant than analysis of the cortisol nycthemeral
rhythm assessed from several morning and vesper blood
samples [7-50]. In our series, midnight cortisolaemia was
performed in 2 patients, demonstrating a disruption of
the cortisol nycthemeral cycle with a value greater than
7.5ug/dl, thus confirming the diagnosis of Cushing's
syndrome.

If there is any doubt between genuine Cushing's
syndrome and functional hypercorticism, otherwise
known as pseudo-Cushing's syndrome, as in patients
with depression or chronic alcoholism, the recommended
second-line tests are a repeat of one or more first-line
tests and, if necessary, one and/or other of the following
tests [8]:

—  Weak braking (dexamethasone, 0.5 mg/6 h x 48

h, starting at 8 h) on 24 h cortisoluria on the

second day and/or 8 h cortisolemia at the end of

the test;

— A study of the nycthemeral rhythm of
cortisolaemia and/or salivary cortisol;

— A desmopressin test and a coupled
dexamethasone-CRH test may be discussed in
cases of persistent doubt.

When in doubt, or in the presence of new
clinical signs, or when intermittent Cushing's syndrome
is suspected, investigations should be repeated several
weeks, months or years later.

In addition to functional hypogonadism, there
are various endocrine abnormalities caused by
hypercortisolism or macroadenoma:

— Disconnection hyperprolactinemia

— Decreased concentration of plasma growth
hormone (GH) in response to stimuli from the
somatotropic axis, combined with plasma
concentration of insulin-like growth factor-1
(IGF-1), which is generally normal, but whose
bioactivity is diminished,

— Euthyroid sick syndrome, which, depending on
intensity, combines hypercortisolism with an
isolated drop in T3 concentration due to
inhibition of peripheral 5-desiodase, or with a
drop in T3, T4 and thyroid stimulation hormone
(TSH) concentrations due to central inhibition
of the thyroid axis.

—  Vitamin D deficiency

In our series, 5 cases of hypogonadotropic
hypogonadism were noted, as well as 4 cases of
thyrotropic insufficiency and 12 cases of vitamin D
deficiency.

In addition, the non-specific work-up revealed: [27-42]

e Neutrophil hyperleukocytosis associated with
relative lympho- and eosinopenia is classic, and
increases the suspicion of endogenous
hypercorticism.

e Hypokalemia is more frequent in ectopic ACTH
secretion, but is also present in 10% of patients
with Cushing's disease.

e Hypokalemic alkalosis is due to intense
hypercortisolisms, and is highly suggestive of
ectopic ACTH secretion, having been described
in 50% of cases of Cushing's syndrome,

e Isolated hypercalciuria may also be
encountered, and may cause renal lithiasis.

e An increase in circulating very low-density
lipoproteins and low-density lipoproteins, but
not high-density lipoproteins, with consequent
elevation of total triglyceride and cholesterol
levels.

In our series:
e Diabetes was found in 14% of patients, whereas
pre-diabetes was found in only 5%.
e Hypercholesterolemia was found in 3%.

CONCLUSION

Cushing's syndrome is a rare entity, due to
chronic  endogenous hypercorticism, leading to
phenotypic clinical manifestations and multisystem
morbidity. It is confined to young female adults. Positive
diagnosis, etiology and treatment all require the
collaboration of specialized multidisciplinary teams.

It is generally caused by excess secretion of
ACTH or cortisol by a pituitary or adrenal tumor

| © 2024 SAS Journal of Medicine | Published by SAS Publishers, India

[ 908 |




F Z. El Jaafari et al., SAS J Med, Sep, 2024; 10(9): 902-911

respectively, or by ectopic secretion of ACTH. Cushing's
disease is the most frequent cause of ACTH-dependent
Cushing's syndrome, and pituitary MRI is the preferred
examination for detecting the pituitary adenomas
involved. In the case of ectopic ACTH production, CT,
MRI and scintigraphy are used to locate the ectopic
ACTH-producing tumor. In the case of ACTH-
independent Cushing's syndrome, adrenal CT is the most
effective for detecting adrenal tumours, with a high
degree of accuracy and tumour differentiation. The
assessment of Cushing's syndrome must be
complemented by an evaluation of other pituitary
functions, to search for associated anteropituitary
insufficiency.

Therapeutic management is well codified, and
aims to restore pituitary-adrenal function by eliminating
the tumor and normalizing cortisol levels, while
minimizing the risk of endocrine deficiency or long-term
drug dependence.Surgery plays a vital role in the
treatment of all etiologies, except for Cushing's
syndromes linked to undifferentiated cancers.These
surgeries, in particular trans-sphenoidal surgery for
Cushing's disease, and extended adrenal surgery for
adrenocortical cancer, must be entrusted to reference
teams. When surgery fails to cure cortisolic
hypersecretion, medical treatment and/or radiotherapy
are proposed.

Even if the effects of treatment are spectacular,
sequelae exist, and any delay in treatment may represent
a loss of opportunity for patients. Some treatments are
limited, due to the lack and unavailability of certain
diagnostic and therapeutic tools such as anticortisolic
drugs, catheterization of the inferior petrous sinuses or
adrenal veins. Early diagnosis and management, together
with long-term follow-up according to an appropriate
protocol and algorithm, are essential and determine
prognosis.
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