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ABSTRACT  

Cushing's syndrome (CS) is a rare and severe disease resulting from a chronic excess of 

glucocorticoids (GC). ACTH-dependent Cushing's syndrome (ACTH) or Cushing's disease (CD) 

is the most common etiological form of endogenous hypercorticism, which accounts for 

approximately 70-80% of cases [1-2]. In ACTH-dependent Cushing's syndrome, excess cortisol 

is the result of ACTH hypersecretion by a pituitary tumor, usually an adenoma (in about 90% of 

cases of microadenomas) or in exceptional cases a carcinoma. 

The study aimed to perform a post-mortem analysis of the causes of cardiovascular 

complications in 43 patients with CS in the Republic of Uzbekistan. 

The study was conducted retroactively and prospectively at the Republican Specialized Scientific 

and Practical Medical Center of Endocrinology named after academician E.H. Turakulov. The 

object of the study was the data of deceased patients examined and treated in the Republican 

Specialized Scientific and Practical Medical Center of Endocrinology of the Ministry of Health 

of the Republic of Uzbekistan named after acad. Y.H. Turakulova held in the register of patients 

with CS with data of annual monitoring of the condition of patients registered in the regions of 

the Republic of Uzbekistan. According to the etiological classification of the Republic of 

Uzbekistan from the period 2002 to 2021, a total of 324 patients were registered, including: 

ACTH-dependent CS – 263 (81.2%) patients, of which women -178 (54.9%), men - 85 (26.2%), 

ACTH ectopic CS -8 patients (2.5%) women-5 (1.5%), men-3 (0.94%); ACTH independent 

Cushing's syndrome – 53 patients (16.3%) women - 42 (12.9%), men - 11 (3.39%). 

Thus, summing up the results of the performed analysis, it should be noted that our observations 

confirm the literature data on the predictors of mortality from cardiovascular complications in 

CS. Thus, most authors report dyslipidemia, disorders of carbohydrate metabolism, persisting 

even after surgical correction of the disease 
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INTRODUCTION 

Cushing's syndrome (CS) is a rare and severe disease resulting from a chronic excess of 

glucocorticoids (GCs). ACTН-dependent Cushing's syndrome (ACTH-DCS) or Cushing's 

disease (CD) is the most common etiological form of endogenous hypercortisolism , accounting 

for approximately 70–80% of cases [1-2]. In ACTH-IDCS, excess cortisol is the result of 

hypersecretion of ACTH by a pituitary tumor, usually an adenoma (in about 90% of cases, a 

microadenoma ) or, exceptionally, a carcinoma. The prevalence of ACTH-DCS is about 40 cases 

per million, and is more common in women and young people [1-2]. CS can be further divided 

into pituitary CS and ectopic paraneoplastic CS . While the latter is quite rare, causing no more 

than 10% of cases, and corticotropin releasing hormone (CRH) producing tumors account for 

even fewer cases (3). Due to the universal expression of the glucocorticoid receptor, the 

symptoms and clinical signs are polymorphic and do not have a clear focus. Rarely (about 5% of 

all cases) , endogenous hypercortisolism is a consequence of ectopic hypersecretion of ACTH 

(or very rarely CRH) by extrapituitary tumors (usually of neuroendocrine origin) [1-2]. ACTH 

independent CS is due to adrenal adenoma, adrenal carcinoma, or macronodular and 

micronodular adrenal hyperplasia in 20-25% of cases. While exogenous CS , iatrogenic CS 

results from corticosteroid treatment, is quite common in clinical practice. 

Mortality is highest in patients with severe hypercortisolism , especially in persistent or ectopic 

forms of CS [ 5], when the vast majority and corresponding number of patients die before or 

within 90 days of starting treatment [6 ] . The delay in diagnosis may be one of the reasons for 

the long-term negative outcomes and comorbidities [7–8] and high morbidity in these patients 

even after disease remission has been achieved. Most studies have shown that the increase in 

systolic and diastolic blood pressure (BP) values in patients with CS has a similar essence, and 

the loss of the typical physiological nocturnal fall, which is an early sign, is almost certainly 

associated with a violation of the cortisol circadian rhythm [9]. A small degree of cortisol 

production has a limited effect on blood pressure [10], while its long-term increase is associated 

with the development of arterial hypertension due to vascular remodeling and excessive fibrosis 

[11]. 

Because pediatric patients with CS tend to present with hypertension even after remission, 

children have a propensity for vascular remodeling in the active phase of the disease, resulting in 

persistent hypertension even after the disease is cured. A persistently high level of blood pressure 

in these patients may also be the result of excessive glucocorticoid replacement therapy 

prescribed after remission [12, 13 ] . 

Cushing's syndrome is associated with increased mortality and poor quality of life due to a 

number of complications . These clinical complications include the metabolic syndrome 

consisting of systemic arterial hypertension, visceral obesity, impaired glucose metabolism, and 

dyslipidemia ; musculoskeletal disorders such as myopathies, osteoporosis and skeletal fractures; 

neuropsychiatric disorders, with impaired cognitive function, depression or mania; violation of 

reproductive and sexual function; and dermatological manifestations - acne , hirsutism and 

alopecia . Hypertension in patients with KS has a multifactorial origin and is a significant risk 
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factor for myocardial infarction, heart failure, or stroke, which are the most common causes of 

death; the risks of these outcomes are exacerbated by prothrombotic diathesis and hypokalemia . 

Psychoneurological disorders can be a cause of suicide. Immune disorders are common; 

immunosuppression during active disease causes susceptibility to infections, possibly 

complicated by sepsis, which is an important cause of death, whereas immune reconstitution 

after disease remission can exacerbate underlying autoimmune diseases. Timely treatment of 

excess cortisol and specific management of comorbidities are critical to prevent serious clinical 

complications and reduce CS-related mortality. 

Diagnosis and determination of the origin of Cushing's syndrome can be complex and time-

consuming and require various laboratory tests and imaging procedures. complications and 

protection against increased risk of mortality [18-19]. Notably, the increased mortality and 

morbidity that affects patients with MS in the active phase of the disease can accompany patients 

after achieving remission of the disease (i.e. resolution of hypercortisolism after effective 

treatment). The reasons why morbidity and possibly mortality remain elevated after KS 

remission remain unclear. In addition to irreversible organ and system damage caused by long-

term excess cortisol, reasons why morbidity and mortality remain elevated may include 

glucocorticoid withdrawal or adrenal insufficiency, which may result from treatment of 

Cushing's syndrome or inadequate adrenal replacement therapy in patients with adrenal 

insufficiency. after treatment . 

The hypothalamus-pituitary-adrenal axis (HPAA), which is responsible for the circadian rhythm 

of endogenous cortisol secretion, contributes to the circadian rhythm of blood pressure (BP) [20–

21], and HPA dysfunction has been proposed as one of the factors involved in the pathogenesis. 

hypertension (EG) [22,23]. Exogenous corticosteroids, which are prescribed to approximately 

1% of the adult population for various diseases [24], significantly affect this balance [25,26 ] and 

are associated with an increased risk of cardiovascular and cerebrovascular disease [27]. 

The epidemiological data on hypertension associated with CS are largely retrospective. 

However, available data suggest that 70-85% of adults [28,29] and 50-78% of pediatric patients 

[30-33] with endogenous CS have hypertension, compared with approximately 20% of patients 

taking long-term exogenous corticosteroids [ 34.35]. A specific feature of endogenous CS-

associated hypertension is the lack of significant difference in sex or among the various 

etiologies of endogenous CS [28,29,36] as well as the degree of hypercortisolism , as BP values 

have not been found to correlate with circulating cortisol levels [29, 37.38]. However, one study 

in pediatric patients with CS, despite a seemingly similar degree of hypercortisolism , showed a 

difference in the prevalence of systolic hypertension in ACTH-independent (74%) and ACTH-

dependent CS (44%), and showed a positive correlation between BP and circulating cortisol 

levels [31]. In any case, although the prevalence of hypertension is similar between different 

forms of endogenous hypercortisolism in relation to the adrenal glands, there is a tendency to 

increase BP compared with pituitary tumors. 

In CS patients, structural changes in small vessels, atherosclerosis, and increased oxidative stress 

contribute to an increased incidence of cardiovascular disease . Vascular atherosclerosis is a 

common feature of Cushing's syndrome. An increased prevalence of well-defined plaques on the 

vessel wall has been reported in patients with Cushing's syndrome.39,40 The intima-media 

thickness of both carotid and aortic arteries may be increased in Cushing's syndrome.[39,40]. 

The important role of insulin resistance . in the development of vascular injury, but various 

factors such as glucocorticoid -induced endothelial dysfunction, increased arterial stiffness, 
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thrombotic diathesis, elevated homocysteine levels, and decreased taurine concentrations may 

also play a role [39,41,42]. Vascular injury is likely responsible for the increased risk of stroke 

(HR 4 x 5, 95% CI 1 x 8–11 x 1) associated with Cushing's syndrome [48]. 

The described cardiovascular changes are only partially reversible after successful treatment. 

Myocardial fibrosis and cardiac abnormalities showed partial improvement after successful 

treatment of Cushing's syndrome [43], while intima-media thickness remained 

increased compared to the control group for up to 5 years [39,45]. In patients with active 

Cushing's syndrome, intima-media thickness correlated closely with visceral adiposity and 

insulin resistance , suggesting a causal relationship; however, the loss of such correlation after 

remission suggests the role of additional factors such as persistence of hypertension or 

inflammation [39,45,46] 

The incidence of cardiovascular disease was similar in patients with adrenal insufficiency treated 

with glucocorticoids , with hypopituitarism (stroke in 2-1% of patients and coronary heart 

disease in 4-3% of patients in both groups) 62. patients with adrenal insufficiency after disease 

remission contribute to persistence of cardiovascular disease requires further investigation. 

Hypertrophic remodeling , along with increased markers of vascular oxidative stress, has been 

demonstrated in low-resistance saphenous arteries in patients with CS [50]. 

Subclinical atherosclerosis is common in CS patients as they show increased carotid intima-

media thickness and ankle -brachial index compared with essential hypotension or healthy 

subjects [49,51] . Patients with CS have increased endothelial dysfunction as shown by studies 

reporting vasodilation mediated by impaired blood flow [52, 53]. A recent meta-analysis 

suggested that age, diabetes, obesity, ACTH-dependent cortisol, serum and urinary cortisol 

levels may influence the increase in intima-media thickness [51]. Atherosclerotic plaques are 

more common in CS patients than in the control population, even after long-term remission, and 

correlate with insulin resistance and central obesity [49, 51, 54]. Patients with active CS also 

have an increased prevalence of coronary heart disease, which persists even after long-term 

remission of the disease, as more coronary calcifications and non- calcified plaques were found 

in cured patients than in controls of the same age and sex [55 ] . Coronary blood flow reserve 

may be reduced in CS patients compared with matched controls and is negatively correlated with 

urinary free cortisol [56]. 

CS patients with metabolic, cardiovascular, and bone complications have elevated markers of 

oxidative stress and lower vitamin E levels. compared with the control group [57]. Inflammatory 

markers such as soluble tumor necrosis factor receptor, IL-6, IL-8, and IL-1b, as well as 

glutathione peroxidase , which is involved in preventing oxidative damage to cells, have been 

found to be elevated in patients with CS [58, 59]. 

Corticosteroids play an important role in maintaining the normal functioning of the 

cardiovascular system. Under the influence of glucocorticoids , vascular tone increases, the 

sensitivity of adrenergic receptors to catecholamines, the pressor effect of angiotensin II 

increases , capillary permeability decreases, normal arteriolar tone and myocardial contractility 

are maintained . Under the influence of GC, electrolyte, energy and protein metabolism is 

disturbed in the heart muscle, electrolyte-steroid cardiopathy develops . An excess of steroid 

hormones in the body leads to the development of necrotic changes in the myocardium, which 

can lead to acute heart failure. HA cause pronounced catabolic processes in n striated muscles 

and weaker ones in smooth muscles. The muscles of the heart and diaphragm are resistant to the 

catabolic action of corticosteroids. Under the influence of cortisol, the weight of the heart muscle 
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increases . Striated muscles with a low level of protein synthesis are more sensitive to the long-

term catabolic effect of cortisol. This is confirmed by the fact that denervation of skeletal 

muscle, reducing protein synthesis in it, causes increased destruction of muscle tissue. Cortisol 

raises the level of lipids circulating in the blood . With a short introduction of cortisol, this 

adverse effect is partially neutralized by the fact that cortisol reduces the diffusion of cholesterol 

into the vascular wall. However, prolonged excess of cortisol in the blood accelerates the 

development of the atherosclerotic process . 

Cushing's syndrome is associated with more than a tenfold increased risk of venous 

thromboembolism compared with individuals without Cushing's syndrome. [40,45,61,62] 

Thromboembolic events have been reported in 6–20% of patients with KS , especially in the 

early postoperative period [63]. The increased CV mortality in Cushing's syndrome, originally 

associated predominantly with hypertension, is now also attributed to increased thrombotic risk 

[60,61,62] . 

Hemostatic abnormalities appear to improve one year after remission, although they do not fully 

normalize [61,62]. The direct action of glucocorticoids probably includes a more stable indirect 

effect mediated by chronic endothelial damage and atherosclerosis [60]. Successful 

pharmacological treatment does not seem to improve the hypercoagulable state , and this can be 

partly explained by the persistence of the metabolic syndrome [60,62]. According to a 

retrospective analysis, postoperative antithrombotic prophylaxis reduced the morbidity and 

mortality caused by thromboembolic events from 20% and 10% to 6% and 0–4%, respectively 

[63]. 

The aim of the study was to perform a post-mortem analysis of the causes of cardiovascular 

complications in 43 patients with CS in the Republic of Uzbekistan . 

 

MATERIALS AND METHODS. 

The study was conducted retrospectively and prospectively . at the Republican Specialized 

Scientific and Practical Medical Center of Endocrinology named after. Academician E.Kh. 

Turakulova . The object of the study was the data of deceased patients examined and treated at 

the Republican Specialized Scientific and Practical Medical Center of Endocrinology of the 

Ministry of Health of the Republic of Uzbekistan named after acad. Y.H. held in the register of 

patients with CS with the data of annual monitoring of the condition of patients registered in the 

regions of the Republic of Uzbekistan . According to the etiological classification for the 

Republic of Uzbekistan , from the period of 2002 to 2021, a total of 324 patients were registered 

, including : ACTH-DCS - 263 (81.2%) patients, of which women - 178 (54.9%), men - 85 

(26.2%) , ACTH ectopic CS - 8 patients (2.5%) women - 5 (1.5%), men - 3 (0.94%); ACTH 

independent Cushing's syndrome - 53 patients (16.3%) women - 42 (12.9%), men - 11 

(3.39%). (Table 1). 

 

 

Table 1. 

The prevalence of patients with CS in the Republic of Uzbekistan according to the register 

Diagnosis husban

d 

% wive

s 

% Total % 

AKTH-DCS 85 26.

2 

178 54.

9 

263 81.

2 
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AKTH-IDCS eleven 3.3

9 

42 12.

9 

53 16.

3 

AKTH-ECS 3 0.9

4 

5 1.5 eight 2.5 

Total 99 30.

5 

225 69.

4 

324 100 

 

Deaths were observed unevenly, frequency peaks occurred in 2007, from 2011 to 2013 the 

upward trend increased. The Department of Neurosurgery at Republican Specialized Scientific 

and Practical Medical Center of Endocrinology named after acad. Y.H. Turakulova was opened 

in 2012 , operational activity has increased. 

Diagram 1. 

Analysis of the mortality rate by years. 

 

 
 

 

During this period, 45 patients (13.8%) died, including 24 ( 53.4 %) women and 21 (46.6%) 

men. In accordance with the tasks set, we analyzed deaths depending on the main indicators of 

the disease, taking into account the form of CS (Table 2). 

Table 2. 

The frequency of deaths depending on gender and form of CS n =45. 

 ACTH -DCS 

(n=37) 

ACTH-INDCS ( 

n=5) 

ACTH -ECS 

(n=3) 

Total 

Men 17 (45.95%) 2 (40%) 2 (66.67%) 21(46.6%) 

women _ 20 (54.05) 3 (60%) 1 (33.33%) 24(53.4%) 

 

As can be seen from table No. 2. Of the 45 cases, the vast majority were patients with ACTH-

DCS 83.7% ( n = 37): men - 17 (45.95%), women - 20 (54.05%), and significantly less with 

ACTH-INDCS 11.1 % ( n = 5): men - 2 (40%), women - 3 (6.9%) and ACTH-ECS 6.6% ( n = 

3): men - 2 (66.67%), women - 1 (33.33%). At the same time , if we analyze the frequency of 

deaths within each form of SC, then a different picture emerges. The highest frequency of deaths 

occurs in patients with ACTH-ECS - 37.5%, and then in ACTH-DCS - 14.1% and ACTH-

INDCS-9.4%. 

Table  3. 
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The study of the frequency of deaths in CS, depending on the duration of the disease and 

age ( n = 45) 

 I group 

 ( n =37)-

14.1% 

II group 

( n =5)-9.4% 

III group 

( n =3)-37.5% 

P 

Duration of illness (years) 8.36±6.00 4.25±2.36 7.00±7.81 0.0 32 

Р1-2=0.03 5 

Р1-3=0.508 

Р2-3=0.895 

Age at death (years) 35.0±12.5 37.0±11.2 43.0±7.55 0.336 _ 

P1-2 =0.887 

P1-3 = 0.334 

_ 

P2-3 = 0.549 

_ 

age at visit to the doctor 

(years) 

29.2 ± 12.2 32.0 ± 9.92 37.3 ± 5.77 0.528 _ 

P1-2= 0.954 

P1-3 = 0.511 

_ 

P2-3 = 0.734 

_ 

age at manifest diseas ( 

years) 

26.00 ± 11.8 30.8 ± 9.36 36.0 ± 5.29 0.295 _ 

P1-2 =0.644 

P1-3 = 0.375 

_ 

P2-3 = 0.737 

_ 

 

Despite the obviousness and severity of clinical manifestations at the onset of CS disease , there 

is a rather large gap in such indicators as: age at the onset of the disease ( 26.00 ± 11.8) years and 

age at the time of visiting a doctor (29.2 ± 12.2 years), i.e. patients of group I only after 3.2 years 

went to the doctor for medical help, which is one of the serious predictors of mortality in patients 

of group I. A 3-year delay in the treatment of hypercortisolism aggravates not only the results of 

the effectiveness of treatment in general , but is a negative prognostic factor in the development 

of irreversible and severe complications of  CS, such as heart failure (HF), diabetes mellitus 

(DM), osteoporosis, high mortality rate. shortened life expectancy of group I due to late 

treatment. 

It should be noted that in our patients of group II , the average life expectancy from the onset of 

the disease was (4.25 ± 2.36 years), although according to the literature it is known that the 

highest life expectancy with an improvement in the quality of life is observed in patients who 

have achieved remission after surgery for adrenal corticosteroma and the frequency of deaths 

outcomes in operated patients with adrenal tumors do not differ from the general population. In 

patients of group II , despite the critically shortened life expectancy due to the lack of radical 

methods of treatment at the request of patients, the average delay in the period from the 

manifesto to the visit to the doctor was 1.2 years. 



International Journal of Early Childhood Special Education (INT-JECSE)  

DOI:10.9756/INTJECSE/V14I2.911 ISSN: 1308-5581 Vol 14, Issue 02 2022 

                                                                                                                                                                                   8111 
 

The study of the influence of duration , the frequency of development of deaths showed that in 

patients of group III , life expectancy was (7.00 ± 7.81 years). 

Analysis of CS deaths depending on the applied treatment outcomes revealed that 3 patients 

refused the proposed radical therapy (6.6%) ; 17 patients (37.7%) were on drug monotherapy ; 3 

(6.6%) after TAG, 5 patients after AE (11.1%); 20 patients (44.4%) were after combined 

methods of treatment, among which cases of combination of drug treatment with AE, TAG 

prevailed, which amounted to 24.4% ( n = 11). That is, the frequency of deaths was high in the 

group of patients who were on drug ( mono - or in combination) therapy and accounted for 

68.8% of all deceased patients (Table No. 4). 

Table 4. 

Analysis of deaths in CS, depending on the therapy ( n = 45). 

  I ( n =37) II group ( n 

=5) 

III group ( n 

=3) 

Total 

 Treatment method  n %  n %  n % ab

s 

% 

1 2 way AE 1 2.70 0 0.00 0 0.00 1 2.70 

2 bilateral AE + chemotherapy 0 0.00 0 0.00 1 33.33 1 33.3 

3 Medical therapy + TAG 3 8.11 0 0.00 0 0.00 3 8.1 

4 Medical therapy + unilateral 

AE + RT (gamma knife) 

1 2.70 0 0.00 0 0.00 1 2.7 

5 Medical (monotherapy) 17 45.95 0 0.00 0 0.00 17 46 

6 Medical therapy + RT 1 2.70 0 0.00 0 0.00 1 2.7 

7 medical + unilateral AE 3 8.11 0 0.00 1 33.33 4 41.4 

8 medical + bilateral AE 1 2.70 0 0.00 0 0.00 1 2.7 

9 Medical treatment + TAG + 

total hypophysectomy 

2 5.41 0 0.00 0 0.00 2 5.4 

1

0 

did not receive treatment 1 2.70 2 40.00 0 0.00 3 42.7 

1

1 

single-sided AE 2 5.41 2 40.00 0 0.00 4 45.4 

1

2 

single-sidedAE+TAG 1 2.70 0 0.00 0 0.00 1 2.7 

1

3 

TAG 3 8.11 0 0.00 0 0.00 3 8.1 

  

1

4 

TAG + electrocoagulation of 

the adrenal vessel 

1 2.70 0 0.00 0 0.00 1 2.7 

1

5 

Chemotherapy 0 0.00 0 0.00 1 33.33 1 33.3

3 

1

6 

vessel electrocoagulation + 

unilateral AE 

0 0.00 1 20.00 0 0.00 1 20 

 

Conducted methods of therapy: 1) Transsphenoidal pituitary adenomectomy (TPAEG) was 

performed in 3 (8.11%) patients with ACTH-DCS as monotherapy , 2) repeated TFAEG (total 

hypophysectomy ) were performed in 2 patients: 1 male and 1 female (5.41%) who developed 
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panhypopituitarism , the woman died after 1 month after repeated surgical intervention; 3) 

combined treatment in the form of TAG + drug treatment ( cabergoline , ketacanazole ) was 

received by 3 patients (8.11%) in whom, after TAG, 2 patients were in remission for 6 and 24 

months and life expectancy from the onset of the disease was 2 and 7 years, 1 patient did not 

achieved remission in which the life expectancy from the start of treatment was 1 year , all 3 

patients had hypercortisolemia at the time of death ; 4) TAG + embolization and 

electrocoagulation of the left adrenal CNV vessel was performed in 1 (2.70%) patient , after 

the last operation, the patient died 3 months later without reaching remission , 5) TAG + 

unilateral adrenalectomy – 1 patient (2.70%) - life expectancy after treatment 19 years , 6) 

Radiotherapy + conservative treatment was performed in 1 patient (2.70%), 7) gamma-knife 

radiosurgery + unilateral adrenalectomy + conservative treatment with cabergaline was 

received by one patient and duration life after treatment was 3 years, 8) 17 patients (45.95%) 

underwent monotherapy in the form of drug therapy , 9 ) bilateral adrenalectomy was 

performed in 1 patient with ACTH-DCS (2.70%) life expectancy after surgery was 5 years, 10) 

bilateral adrenalectomy + conservative treatment - 1 patient (2.70%) after therapy , life 

expectancy is 6 years, 11) unilateral adrenalectomy was performed in 2 patients (5.41%) of 

group I ; life expectancy after treatment was 3 years in one patient, 14 years in another. 12) 

Unilateral adrenalectomy + conservative treatment was received by 3 patients (8.11%). 13) 1 

patient at the age of 2 years died from group I of patients a year after the manifestation of the 

disease, without having time to receive a radical method of therapy. 

II group of patients with ACTH-INDCS ( n = 5): Unilateral adrenalectomy - in 2 patients 

(40.0%): one died 7 months after surgery, was in remission, the duration of the disease was 1 

year from the onset of the disease to death; the next patient was also in remission and died a year 

later after treatment and 3 years later from the manifestation of the disease. Embolization and 

electrocoagulation of the adrenal vessel + unilateral adrenalectomy was performed in 1 

patient (20.0%). 

2 patients (40.0%) who refused radical treatment died after 5 and 6 years, respectively, from the 

time of the manifestation. 

III ACTH-ECS ( n =3) - 1 patient (33.33%) underwent bilateral adrenalectomy + 

chemotherapy . 1 patient (33.33%) received chemotherapy . 1 patient (33.33%) received drug 

therapy ( ketacanazole ) + unilateral adrenalectomy was performed , died 4 months before the 

reoperation without reaching remission. 

Further, in accordance with the tasks set, we analyzed the cases of mortality depending on the 

activity of the process in various forms of CS. in patients with ACTH-DCS - 64.08% ( n = 24) 

the predominant frequency of deaths was observed with unachieved remission after treatment, 

although in 24.3% ( n = 9), they occurred in remission. In patients with ACTH-INDCS and 

ACTH-ECS, there was a clear relationship between an increase in deaths in the active stage of 

the disease, which was 60% and 66.7%, respectively. 

 Table 5. 

Analysis of death cases depending on the activity of the process in KS ( n =45). 

 Group I -group II -group III -group 

  
n 

=37 
% n =5 % n =3 % 

1 remission 10 24.32 2 40.0 1 33.33 
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0 

2 not achieved remission after treatment 
24 64.8 3 

60.0

0 
2 66.66 

3 relapse after TAG 4 10.81 0 0.00 0 0.00 

  

The analysis of the causes of deaths, taking into account the forms of KS, showed the highest 

incidence of PE-26.6% ( n = 12 ) Schmidt (MI + stroke) - 22.2% of patients . Quite often, 

purulent complications of diabetes mellitus were encountered as the cause of the patient's death. 

It should be noted that the analysis, depending on the forms of CS, had a similar trend in patients 

with ACTH-ECS, while ACTH-ECS was the main and main cause of 3 tromboembolizm of the 

pulmonary artery cases - 100%. Table No. 6. 

Table 6. 

Analysis of the causes of death depending on the form of CS n = 45 

 ACTH-

DCS(n==37

) 

ACTG-

INDCS 

(n=5) 

ACTH-ECS 

(n=3) 

 

Total 

 Cause of death  Abs (%)  Abs (%)  Abs (%) Abs (%) 

1 Covid 19 PE 1 (2.70%) 1 (20.00%) 0.00 

(0.00%) 

2(4.44%) 

2 purulent 

complications of 

diabetes 

5 (13.52%) 1 (20.00%) 0.00 

(0.00%) 

6(13.3%) 

3 MI 10 (27.03%) 1 (20.00%) 0.00 

(0.00%) 

11(24.44%) 

4 MI +acute 

cerebrovascular 

accident 

9 (24.32%) 1 (20.00%) 0.00 

(0.00%) 

10(22.22%) 

5 acute 

cerebrovascular 

accident 

4 (10.81%) 0 (0.00%) 0.00 

(0.00%) 

4(8.9%) 

6 Tromboemboliz

m of the 

pulmonary artery 

8 (21.62%) 1 (20.00%) 3 (100.00%) 12(26.7%) 

Total 37(100%) 5(100%) 3(100%) 45(100%) 

  Comparative analysis of biochemical and hormonal analyzes of deceased patients 

from the etiological factor (Table 7), allowed us to identify the following indicators of cortisol 

levels before treatment (basal at 8.00, midnight 24.00), cortisol in the daily urine, and blood 

cortisol after treatment in the 45 patients studied, had significantly high values and indicated on 

not achieved remission of the disease, there were similar trends in ACTH levels as after 

treatment in patients with ACTH-DCS and ACTH-ECS ( P > 0.001). The dynamics of cortisol 

and ACTH levels, as the main prognostic factors for the development of deaths in KS, showed 

persistence hypercortisolism and an increase in ACTH in more than 70% of patients , even after 

treatment with ACTH-DCS, more than 60% with ACTH-INDCS, and 66% with ACTH-ECS 

(Table 8). It should be noted that the study of lipid profile indicators revealed an increase in 
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cholesterol levels n = 28 ( 75.6%) with ACTH-DCS, in 80% ( n = 4) ACTH-INDCS, 33.33% ( n 

= 1) ACTH-ECS. Hypertriglyceridemia occurred in 81.0% and 80%, respectively. It should be 

noted that there were significant decreases in HDL- C values in 89% of patients with ACTH-

DCS in 80% of ACTH-INDCS, i.e. , regardless of the form of CS, dyslipidemia occurred in 

more than 80% of patients of all groups (Table 8), although it was proved that dyslipidemia and 

hypercoagulable syndrome are serious predictors of a high frequency of cardiovascular 

syndrome in patients with CS, because in our patients, significantly elevated cholesterol levels in 

the study groups were not observed both in total cholesterol and in all lipid fractions, did not 

have significantly significant changes. In terms of coagulation, there was a tendency to 

hypercoagulability , regardless of the form of SC (Table 7). In terms of coagulogram , an 

increase in PTI was observed in 64.8%, fibrinogen - 86.6%, APTT by 5%, INR - 8.1% of 

patients with ACTH-DCS, and 60%, 100%, 40% in patients with ACTH-INDCS, 33%, 100% , 

66%, respectively, in patients with ACTH-ECS. 

Table 7. 

Comparative characteristics of biochemical and hormonal parameters of deceased 

patients depending on the etiological factor of CS ( n = 45). 

 

 ACTH-

DCS(n=37) 

ACTH-

INDCS(n=5) 

ACTH-ECS 

(n=3) 

P 

cortisol 8.00 

before treatment 

985 ± 245 1197 ± 380 1012 ± 180 0.524 

Р1-2=0.534 

P1-3 = 0.957 

P2-3 = 0.549 

24.00 before 

treatment 

721 ± 293 895 ± 360 867 ± 66.6 0.309 

Р1-2=0.608 

P1-3 = 0.419 

P2-3 = 0.737 

Cortisol in the 

blood 8.00 after 

treatment 

837(663-1031) 948(579-1286) 470(255-685) 0.629 _ 

P1-2= 0.969 

P1-3 = 0.642 _ 

P2-3 = 0.624 _ 

24.00 after 

treatment 

454(270-758) 431(50.3-994) 447(241-654) 0.910 _ 

P1-2 = 1,000 _ 

P1-3 = 0.910 _ 

P2-3 = 0.889 _ 

Cortisol in daily 

urine before 

treatment 

350±90.2 

 

398±76.7 

 

346±57.2 

 

0.544 

Р1-2=0.542 

P1-3 = 1,000 

P2-3 = 0.539 

 

ACTH before 

treatment 

66.3 ± 17.6 29.0 ± 8.12 149 ± 25.0 < 0.001 _ 

P1-2 < 0.001 _ 

P1-3 = 0.014 _ 

P2-3 = 0.063 _ 
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ACTH after 

treatment 

57.1±35.2 27.3±4.03 54.0±15.6 0.048 

Р1-2=0.043 

Р1-3=0.990 

Р2-3=0.153 

Cortisol in daily 

urine after 

treatment 

335 ± 145 196 ± 150 244 ± 94.0 0.182 

Р1-2=0.269 

P1-3 = 0.511 

P2-3 = 0.624 

 

 

 I -group 

 (n=37) 

II -group 

(n=5) 

III -group 

(n=3) 

R 

Total cholesterol 

before treatment 

6.13 ± 1.13 5.92 ± 0.492 4.50 ± 1.75 0.275 

Р1-2=0.979 

P1-3 = 0.238 

P2-3 = 0.545 

triglycerides 

before treatment 

2.33 ± 0.764 2.26 ± 0.854 1.30 ± 0.150 0.045 

Р1-2=0.896 

P1-3 = 0.044 

P2-3 = 0.065 

Holesterin low 

density 

lipoproteins 

before treatment 

5.01 ± 1.23 5.36 ± 1.10 5.94 ± 0.337 0.108 

Р1-2=0.618 

P1-3 = 0.110 

P2-3 = 0.820 

Holesterin high 

density 

lipoproteins 

before treatment 

1.31 ± 0.227 1.36 ± 0.304 1.33 ± 0.231 0.936 

Р1-2=0.965 

P1-3 = 0.964 

P2-3 = 0.883 

Holesterin very 

low density 

lipoproteins 

before treatment 

0.691 ± 0.120 0.672 ± 0.171 0.660 ± 0.106 0.743 

Р1-2=0.869 

P1-3 = 0.796 

P2-3 = 0.988 

Total cholesterol 

after treatment 

5.85 ± 0.825 6.08 ± 1.40 4.80 ± 1.13 0.377 

Р1-2=0.994 

P1-3 = 0.350 

P2-3 = 0.476 

Triglyceoids 

after treatment 

2.28 ± 0.811 4.01 ± 3.53 1.77 ± 0.474 0.461 

Р1-2=0.802 

P1-3 = 0.505 

P2-3 = 0.719 

Holesterin low 

density 

lipoproteins after 

4.81 ± 1.37 3.98 ± 2.14 5.62 ± 0.0212 0.691 

Р1-2=0.791 

P1-3 = 0.808 
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treatment P2-3 = 0.921 

 Holesterin high 

density 

lipoproteins after 

treatment 

1.33 ± 0.332 1.14 ± 0.157 1.27 ± 0.0919 0.386 

Р1-2=0.462 

P1-3 = 0.825 

P2-3 = 0.476 

Holesterin very 

low density 

lipoproteins after 

treatment 

0.731 ± 0.201 0.678 ± 0.108 0.605 ± 0.0354 0.271 

Р1-2=0.742 

P1-3 = 0.315 

P2-3 = 0.476 

 

 

 I -group (n=37) II -group (n=5) III -group (n=3) R 

PTI before 

treatment 

99.6 ± 5.80 101 ± 1.22 101 ± 1.73 0.899 

Р1-2=0.933 

P1-3 = 0.947 

P2-3 = 0.945 

fibrinogen before 

treatment 

3.02 ± 0.633 3.24 ± 0.378 3.00 ± 0.200 0.617 

Р1-2=0.618 

P1-3 = 0.987 

P2-3 = 0.637 

APTT before 

treatment 

22.8 ± 2.94 23.6 ± 2.97 22.7 ± 3.79 0.609 

Р1-2=0.828 

P1-3 = 0.705 

P2-3 = 0.726 

INR before 

treatment 

1.10 ± 0.0556 1.11 ± 0.0134 1.12 ± 0.0115 0.936 

Р1-2=0.986 

P1-3 = 0.946 

P2-3 = 0.950 

hematocrit 

before treatment 

40.2 ± 1.94 38.2 ± 6.38 40.0 ± 2.00 0.982 

Р1-2=0.994 

P1-3 = 0.986 

P2-3 = 0.987 

hematocrit after 

treatment 

40.4 ± 1.69 41.0 ± 1.00 42.0 ± 0.00 0.203 

Р1-2=0.583 

P1-3 = 0.285 

P2-3 = 0.398 

PTI after 

treatment 

100 ± 4.01 101 ± 192 91.0 ± 15.6 0.728 

Р1-2=0.980 

P1-3 = 0.716 

P2-3 = 0.828 

fibrinogen after 

treatment 

3.41 ± 0.580 3.95 ± 1.10 4.25 ± 1.63 0.466 

Р1-2=0.502 

P1-3 = 0.807 
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P2-3 = 0.921 

APTT after 

treatment 

22.2 ± 1.66 23.8 ± 1.51 22.5 ± 4.95 0.067 

Р1-2=0.039 

P1-3 = 0.997 

P2-3 = 0.979 

INR after 

treatment 

1.13 ± 0.143 1.10 ± 0.0660 1.10 ± 0.00707 0.434 

Р1-2=0.957 

P1-3 = 0.361 

P2-3 = 0.918 

 

 

Table 8. 

 Group 

Before 

treatment 

Group 1 Group 2 Group 3 

n=37 % n=5 % n=3 % 

1 cortisol in the 

blood 8.00 

(260-720nmol 

/ l) 

37 100 5 100.00 3 100.00 

2 24.00 (50-350 

nmol /l) 
32 86.49 5 100.00 3 100.00 

3 cortisol in 

daily urine 

(38-208 mean 

114 nmol /l) 

35 94.59 4 80.00 3 100.00 

4 actg to opera 

(less than 50 

ng / ml) 

37 100 0 0.00 3 100.00 

5 total 

cholesterol 

before 

treatment (3.4-

5.2 mmol / l) 

28 75.68 4 80.00 1 33.33 

6 triglycerides ( 

up to 

1.7mmol/l) 

30 81.08 4 80.00 0 0.00 

7  Holesterin low 

density 

lipoproteins 

(2.4-5.4 mmol 

/ l) 

23 62.16 3 60.00 3 100.00 

8 Holesterin high 

density 
4 10.81 1 20.00 0 0.00 
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lipoproteins 

(more than 1.6 

mmol / l) 

9 Holesterin very 

low density 

lipoproteins 

(0.35-0.55) 

33 89.19 4 80.00 3 100.00 

10 Glycated 

hemoglobin 

(4.5-6.7%) 

19 51.35 1 20.00 2 66.66 

11 PTI (80-100) 24 64.86 3 60.00 one 33.33 

12 Fibrinogen (2-

4) 
32 86.49 5 100.00 3 100.00 

13 APTT ( 21.1-

36.5) 
15 40.54 2 40.00 2 66.66 

14 INR (1-1.25) 3 8.11 0 0.00 0 0.00 

 

 Group 

After treatment 

 

Group 1 Group 2 Group 3 

n=37 % n=5 % n=3 % 

1 cortisol in the 

blood 8.00 

(260-720nmol 

/ l) 

28 75.68 3 60.00 2 66.66 

2 24.00 after 

treatment (50-

350 nmol /l) 

23 62.16 
 

3 
60.00 1 33.33 

3 cortisol in 

daily urine 

(38-208 mean 

114 nmol /l) 

31 83.78 2 40.00 1 33.33 

4 actg (less than 

50 ng / ml) 
27 72.97 1 20.00 1 33.33 

5 total 

cholesterol 

after treat (3.4-

5.2 mmol / l) 

30 81.08 3 60.00 2 66.66 

6 triglycerides ( 

up to 

1.7mmol/l) 

30 81.08 3 60.00 2 66.66 

7 low density 

lipoproteins 

(2.4-5.4 mmol 

/ l) 

20 54.05 3 60.00 2 66.66 
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8  high density 

lipoproteins 

(more than 1.6 

mmol / l) 

32 86.49 5 100.00 3 100.00 

9 Holesterin very 

low density 

lipoproteins 

(0.35-0.55) 

34 91.89 4 80.00 2 66.66 

10 Glycated 

hemoglobin 

(4.5-6.7%) 

22 59.46 4 80.00 1 33.33 

11 PTI (80-100) 21 56.76 3 60.00 2 66.66 

12 fibrinogen (2-

4) 
1 2.70 2 40.00 1 33.33 

13 APTT ( 21.1-

36.5) 
15 40.54 0 0.00 1 33.33 

14 INR (1-1.25) 3 8.11 0 0.00 0 0.00 

 

                                                                                                                

Considering that purulent complications of diabetes were one of the most frequent deaths - 

(13.3%), we analyzed the glycemia indicators in this contingent, so out of 45 patients who died, 

steroid diabetes occurred in 26 patients - 57.7%, IGT in 5 patients - 11.11%, and only 14 patients 

(31.1%) were in a euglycemic state. So pre-treatment levels of glycated hemoglobin levels were 

increased before treatment by 7.03 ± 2.08 for ACTH-ECS, and 8.03 ± 2.86 for ACTH-ESC. 

Fasting blood glucose, which varied from 7.4 6 , 7.40 , 5.93 hemoglobin . Glycated hemoglobin 

in 51.4% of patients with ACTH-DCS, 20% of ACTH-INDCS, 66.6% of ACTH-ECS had an 

increase in the level of glycated hemoglobin , which did not tend to improve and normalize after 

treatment. 

The BMI of patients tended to decrease, which is clear from the data in Table 9. 

Table 9. 

 

 

 

 

 

 

ACTH - DCS ( n 

=37) 

ACTH- INDCS( 

n =5) 

ACTH ECS ( n 

=3) 

R 

Glycated 

hemoglobin 

before treatment 

7.03±2.08 6.00±1.32 8.03±2.86 0.540 

Р1-2=0.693 

P1-3 = 0.782 

P2-3 = 0.545 

glycir hemoglu 

after treatment 

7.35(5.10-8.60) 8.70(7.50-11.0) 8.45(7.18-9.72) 0.419 

Р1-2=0.492 

P1-3 = 0.727 

P2-3 = 0.979 
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fasting blood 

glucose before 

treatment 

7.46 ± 2.84 7.40 ± 3.03 5.93 ± 1.92 0.588 

Р1-2=0.993 

P1-3 = 0.560 

P2-3 = 0.737 

After treatment 9.38 ± 4.38 9.58 ± 3.70 7.40 ± 2.25 0.636 

Р1-2=0.797 

P1-3 = 0.825 

P2-3 = 0.541 

BMI before 

treatment 

33.0 ± 3.42 32.2 ± 4.79 28.8 ± 4.39 0.165 _ 

P1-2= 0.840 

P1-3 = 0.162 _ 

P2-3 = 0.372 _ 

bmi last 30.6 ± 5.04 30.2 ± 7.69 22.6 ± 4.74 0.190 _ 

Р1-2=0.991 

P1-3 = 0.149 _ 

P2-3 = 0.476 _ 

 

The next step in our research was to perform a comparative characterization of 

biochemical and hormonal parameters depending on the etiological factor of CS (Table 7). 

In hormonal blood analysis in patients with MC before treatment, the level of basal 

cortisol was elevated in all groups ; -th group, the indicator was lower than the 2nd and 3rd 

groups, the level was 985± 245nmol/l. 

The midnight cortisol level was similarly higher in the 2nd group 895 ± 360 nmol / l with 

ACTH-INDCK , when in patients of the 1st group ACTH-DCS was relatively lower than in the 

1st and 3rd groups, but in all groups cortisol in the blood 24:00 was elevated. 

The level of ACTH before treatment was significantly increased in patients of the 1st and 

3rd groups , the value of this hormone in the 3rd group of patients with ACTH-ECS was 2.5 

times higher than the level in patients with ACTH-DCS. 

Cortisol in daily urine was significantly increased in all 3 groups. 

 

Table 10 

Analysis of carbohydrate metabolism disorders in deceased patients with CS. 

Before 

treatment 

Group 1 Group 2 Group 3 

n=37 % n=5 % n= 3 % 

MD 19 51.35 1 20.00 2 66.67 

After 

treatment 

      

MD 21 56.76 4 10.81 one 33.33 

IGT 5 13.51 0 0.00 0 0.00 
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In the analysis of patients with CS before treatment , diabetes mellitus was most common 

in the 3rd group of patients with ACTH-ECS, amounting to 66.67% ( n = 2), after treatment this 

figure decreased by 2 times and amounted to 33.33% ( n = 1), which indicated an improvement 

in carbohydrate metabolism in this group of patients. In the 1st group of patients with ACTH-

DCS, before treatment of patients with impaired carbohydrate metabolism , namely steroid 

diabetes, it was 51.35% ( n = 19), after treatment, this disorder was more common in these 

patients compared to other groups and accounted for 56.76% ( n =21), in the 2nd group of 

patients before treatment, steroid diabetes was less common than in other groups 20.0% ( n =1), 

after treatment it was 10.81% ( n =5). 

Impaired glucose tolerance before treatment was not in the 1st group, after treatment it 

occurred only in the 1st group of patients with ACTH-DCS 13.51% ( n = 5). 

In the analysis of deaths in patients with MC of various etiological factors , during 

remission in these patients, steroid diabetes persisted in 17.8% of patients ( n = 8), impaired 

glucose tolerance -2.2% ( n = 1), dyslipidemia -17.8% ( n =8), arterial hypertension – 13.3% ( n 

=6). 

 

The study of MSCT parameters of the adrenal glands in patients with CS revealed the 

presence of bilateral hyperplasia in 22 patients - 49%, including 2 with nodular degeneration in 

the adrenal glands, the absence of structural changes - 29.7% of patients and 4 cases - 10.8% 

unilateral hyperplasia of the adrenal glands in patients with ACTH-DCS. With ACTH-INDCS, 

out of 5 patients, hyperplasia of the left adrenal gland - 20% was found in one, in 3 - the 

formation of the left adrenal gland, one - the formation of the right adrenal gland. 100% 

hyperplasia of both adrenal glands with ACTH-ECS (Table 11), while MRI of the pituitary gland 

revealed 66% pituitary microadenoma , 5.4% pituitary macroadenoma in patients with ACTH-

ECS (Table 12). 

Table 11. 

Analysis of structural changes in the adrenal glands according to the results of 

MSCT in patients with various etiological factors of CS. 

 

 
 

 

AKTH-DCS 

Group 1 

AKTH-INDCS 

Group 2 

AKTH-ECS 

Group 3 

n=37 % n=5 % average n=3 % 

1 without 

pathology 
11 29.73 0 0.00 0 0 100 

2 left adrenal 

hyperplasia 
4 10.81 1 20.00 5 0 0.00 

3 right adrenal 18 48.64 0 0.00 0 0 0.00 
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hyperplasia 

4 hyperplasia of 

both adrenal 

glands 

2 5.41 0 0.00 0 3 100 

5 nodular 

hyperplasia of 

both adrenal 

glands 

2 5.41 0 0.00 0 0 0.00 

6 formation of 

the left 

adrenal gland 

0 0.00 3 60.00 15 0 0.00 

7 formation of 

the right 

adrenal gland 

0 0.00 1 20.00 16 0 0.00 

 

Table 12. 

Analysis of structural changes in the pituitary gland according to the MRI data of 

the chiasmatic study sellar area. 

 

 

 n=37 % average 

pituitary 

macroadenoma 
2 5.4 4.4 

microadenoma 35 94.60 0.640±0.142 

 

 

Table 13. 

Surgeons who performed TAG operations , adrenalectomy , electrocoagulation of 

the adrenal vessel. 

 

I.F.O. surgeons Number of 

operations 

Type of operations 

Fayzullaev R.B. 10 TAG 

Akbutaev A.M. 2 TAG 

Ismailov S.I. 11 Adrenalectomy 

Berkinov U.B. 3 Adrenalectomy 

Rakhmanov S.U 1 Electrocoagulation of 

adrenal vessels 

Khasanov V. R 1 Electrocoagulation of 

adrenal vessels 
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RESULTS AND DISCUSSIONS. 

Thus,  summing up the results of the performed analysis, it 

should be noted that our observations confirm the literature data on the issue of predictors of 

mortality from cardiovascular complications in CS. Thus, most authors report dyslipidemia , 

carbohydrate metabolism disorders that persist even after surgical correction of the disease [ 

64,65,66].  

In a recent study by authors from the USA, Canada and Austria, it was shown that it is important 

to diagnose and treat cardiovascular , thromboembolic and infectious complications 

simultaneously with the treatment of CS. Management of hyperglycemia/diabetes, hypertension, 

hypokalemia , hyperlipidemia , and other risk factors for cardiovascular disease is usually done 

according to standards of clinical care [ 65]. 

A collaborative study by authors from Romania and the United States showed that endogenous 

CS is associated with increased morbidity in patients (hypertension, diabetes mellitus, 

dyslipidemia , visceral obesity, osteoporosis, cognitive changes, and deterioration in quality of 

life. Both arterial and venous thromboembolic events due to changes in system of hemostasis and 

prothrombotic state are widely reported in patients with CS, especially in the postoperative 

period.Increased mortality in the absence of appropriate treatment is largely associated with 

CVD and infections.65 They noted that large prospective studies will clarify which patients with 

CS are exposed to highest risk, and show the optimal prevention protocol to minimize risks and 

maximize effectiveness. 

According to Nieman lynnette K , CS patients have an increased mortality rate, primarily 

due to an increase in cardiovascular disease mortality caused by hypertension, diabetes, obesity, 

and dyslipidemia . They should be evaluated before and after active hypercortisolism and each 

should be treated separately. [17]. 

Therefore, our research and literature data indicate that these studies must continue. 

CONCLUSION 

In patients with CS regardless of the etiology of the disease it is necessary to carry out therapy 

aimed at improving the lipid profile, glycemic levels, hypertension, heart rate. 

Fayzullaev R.B.

Akbutaev A.M.
Ismailov S.I.

Berkinov U.B

Rakhmanov S.U.
Khasanov V.R

Fayzullaev R.B. Akbutaev A.M. Ismailov S.I. Berkinov U.B Rakhmanov S.U. Khasanov V.R

https://pubmed.ncbi.nlm.nih.gov/?term=Nieman+LK&cauthor_id=31655772
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Anticoagulant prophylaxis should at least be considered in patients with CC and balanced against 

individual bleeding risk. 
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