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Background

A recent cross-sectional study showed that both comorbidities and mortality in patients with adrenal incidentaloma (AI) are tied to sex. However, few longitudinal studies evaluated the development of arterial hypertension, hyperglycemia, dyslipidemia and bone impairment in patients with AI. The aim of this study is to analyze the impact of sex in the development of these comorbidities during long-term follow-up.





Methods

We retrospectively evaluated 189 patients (120 females, 69 males) with AI, from four referral centers in Italy and Croatia. Clinical characteristics, comorbidities and cortisol after 1-mg dexamethasone suppression test (1-mg DST) were assessed at baseline and at last follow-up visit (LFUV). Median follow-up was 52 (Interquartile Range 25-86) months.





Results

The rates of arterial hypertension and hyperglycemia increased over time both in females (65.8% at baseline versus 77.8% at LFUV, p=0.002; 23.7% at baseline versus 39.6% at LFUV, p<0.001; respectively) and males (58.0% at baseline versus 69.1% at LFUV, p=0.035; 33.8% at baseline versus 54.0% at LFUV, p<0.001; respectively). Patients were stratified in two groups using 1.8 µg/dl as cut-off of cortisol following 1-mg DST: non-functional adrenal tumors (NFAT) and tumors with mild autonomous cortisol secretion (MACS). In the NFAT group (99 patients, females 62.6%), at baseline, we did not observe any difference in clinical characteristics and comorbidities between males and females. At LFUV, males showed a higher frequency of hyperglycemia than females (57.6% versus 33.9%, p=0.03). In the MACS group (89 patients, females 64.0%), at baseline, the prevalence of hypertension, hyperglycemia and dyslipidemia was similar between sexes, despite females were younger (60, IQR 55-69 versus 67.5, IQR 61-73, years; p=0.01). Moreover, females presented higher rates of bone impairment (89.3% versus 54.5%, p=0.02) than males. At LFUV, a similar sex-related pattern was observed.





Conclusion

Patients with AI frequently develop arterial hypertension and hyperglycemia and should be periodically checked for these comorbidities, regardless of sex. In patients with MACS, the lack of difference between sexes in the frequency of cardiometabolic comorbidities despite that females are younger, and the higher frequency of bone impairment in females, suggest a sex-specific effect of cortisol.
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1 Introduction

It is increasingly common to deal with a patient bearing an adrenal mass in many clinical settings, from the general practitioner to various medical and surgical specialties. Due to the widespread use of cross-sectional imaging, the number of diagnoses of adrenal tumors increased by 10 times in the last decades (from 4.4 per 100.000 person-years in 1995 to 47.8 per 100.000 person-years in 2017) (1). Incidentally discovered masses (also called adrenal incidentalomas, AI), which in most of cases are benign adenomas without clinically overt hormone excess, account for most of these diagnoses.

Despite the absence of classic signs and symptoms of cortisol excess, up to 50% of patients with AI present with a mild autonomous cortisol secretion (MACS) (2, 3). This condition, previously called subclinical Cushing syndrome, is currently defined by the failure to adequately suppress cortisol after an overnight dexamethasone administration (1-mg dexamethasone suppression test, 1-mg DST) (4–6).

Patients with AI and MACS are receiving increasing attention, because of abundant evidence of higher risk of cardiometabolic morbidity and mortality (2, 3, 7–9). Surprisingly, an increased cardiometabolic risk has been reported also in patients with non-functioning adrenal tumors (NFAT) (10, 11). Although different hypotheses have been formulated to explain this phenomenon, it seems reasonable to consider cortisol secretion as a continuum instead of a dichotomic condition (12), implying that even tumors defined as nonfunctioning could still secrete cortisol in slight excess and this may be associated with type 2 diabetes mellitus (T2DM) and hypertension (13, 14).

It is also known that cortisol excess exerts detrimental effects on bone mineral density (BMD) and its microarchitecture, although this topic is still under investigation (6). Several studies have shown greater deterioration of bone quality and higher risk of vertebral fracture in patients with MACS compared to those with NFAT (15–18).

Recently, a systematic review assessed the association of MACS with increased risk for cardiometabolic comorbidities and mortality (19), and these data were used to draft the European Society of Endocrinology - European Network for the Study of Adrenal Tumors (ESE-ENSAT) clinical practice guidelines on adrenal incidentalomas (6). Interestingly, most of the 46 analyzed studies were cross-sectional, whereas only a few were longitudinal. Focusing on the development of comorbidities during a follow-up period ranging from 2 to 6.9 years, the analysis revealed that the risk of developing hypertension, T2DM and dyslipidemia was similar between MACS and NFAT (20–23). Conversely, the incidence of new vertebral fractures was higher in patients with MACS, although the database is limited to one longitudinal study (15). Another longitudinal study reported that patients with AI had a 27% higher risk of new fractures when compared to general population, but in this study the degree of cortisol secretion was unknown in 78% of patients, hampering a reliable comparison between MACS and NFAT (24).

A critical point is that only few data on sex differences are available in patients with AI (9, 25), despite the growing interest in this topic (26, 27). However, addressing sex differences in the development of comorbidities associated with AI is worth doing due to the sex-related pattern of these diseases in the general population (28–30).

The aim of this study is to analyze the impact of sex in the development of comorbidities (hypertension, hyperglycemia, dyslipidemia and bone impairment) during long-term follow-up of patients with AI.




2 Methods



2.1 Patients

Data were gathered from a retrospective cohort including 411 patients with AI who were diagnosed from 2010 to 2014 at four expert centers for adrenal diseases, three in Italy (Azienda Ospedaliero Universitaria “San Luigi Gonzaga”, Orbassano; Fondazione IRCCS Ca' Granda - Ospedale Maggiore Policlinico, Milano; Azienda Ospedaliero Universitaria “Policlinico G. Martino”, Messina) and one in Croatia (University Hospital, Zagreb). Some data of this cohort have been included in a previous study that aimed to evaluate the frequency of single nucleotide polymorphisms of the glucocorticoid receptor genes in patients with AI and their relationship with cardiometabolic comorbidities (31).

The inclusion and exclusion criteria cohort, as well as the types of data collected, have been previously reported (31). Briefly, only subjects with presumed benign cortical adenoma were included, while patients with overt Cushing syndrome, pheochromocytoma, primary aldosteronism, and patients with suspicious tumors were excluded.

For the purpose of the present study, we included only the patients of the original cohort who have received a follow-up visit since 2014 and have a surveillance period of at least 6 months. Only patients who were managed conservatively were included, while patients who underwent adrenalectomy during follow-up were excluded (Figure 1).




Figure 1 | Flow diagram of study participants.



In addition to the baseline data available from the previous study (31), we collected the following data at the last follow-up, which was extended until December 31, 2021: weight, height, body mass index (BMI), serum cortisol after overnight 1-mg DST. Moreover, we collected data both at baseline and at last follow-up about arterial hypertension, hyperglycemia, dyslipidemia and bone mineral density (BMD) reduction.

Patients with a BMI ranging from 25 to 29.9 kg/m2 were classified as overweight, while patients with a BMI > 30 kg/m2 were considered obese.

Arterial hypertension was defined by systolic blood pressure >140 mmHg and/or diastolic blood pressure >90 mmHg, or if anti-hypertensive treatment was instituted (32). Hyperglycemia included impaired fasting glucose (IFG), defined by fasting plasma glucose concentrations between 100 and 125 mg/dL (from 5.6 to 6.9 mmol/L); impaired glucose tolerance (IGT), defined by plasma glucose concentrations between 140 and 199 mg/dL (from 7.8 to 11.0 mmol/L) 2 hours after a 75-g oral load; T2DM, diagnosed when fasting blood glucose levels were 126 mg (7 mmol/L) or greater in two consecutive determinations, or at least 200 mg (11.1 mmol/L) 2 hours after an oral glucose load, or in patients treated with anti-diabetic drugs (33). Dyslipidemia included hypertriglyceridemia, diagnosed when triglyceride levels were above 1.69 mmol/L, whereas hypercholesterolemia was diagnosed when LDL cholesterol levels were above 3.36 mmol/L, or current hypolipemic medication (34). Bone impairment included osteopenia or osteoporosis, which were defined from the World Health Organization (WHO) according to BMD measurement at the spine, hip, or forearm by dual-energy x-ray absorptiomery (DXA) devices: osteopenia as a T-score between −1.0 and −2.5, osteoporosis as a T score at −2.5 or lower (35).

We established that patients should have a minimum data set at follow-up (BMI, 1-mg DST, presence of hypertension, hyperglycemia, dyslipidemia and bone impairment) to be included in the analysis.




2.2 Ethics

The study was performed according to the Helsinki Declaration with written informed consent was obtained from all subjects and approved by the Local Ethics Committees.




2.3 Statistical analysis

Continuous variables were presented using medians and interquartile ranges (IQR) and categorical variables were presented with frequencies and percentages. Differences between groups were analyzed with the Mann-Whitney test for continuous variables and the Chi-square test for categorical variables. To compare each characteristic at baseline and at last follow-up visit, we used the Wilcoxon test for continuous variables and McNemar test for categorical variables.

Given the retrospective observational nature of our study, a preliminary sample size estimation was not conducted. This approach stems from the explorative aim of analyzing the existing dataset of all available cases. This decision aimed to maximize the use of available data to enrich existing literature, focusing primarily on descriptive and exploratory objectives rather than statistical hypothesis testing, thus maintaining the study’s validity despite the absence of predetermined sample size.

All reported P values were two-sided. P-values less than 0.05 were considered as statistically significant. The statistical analyses were performed with Jamovi - version 2.3.18.





3 Results



3.1 Characteristics of the cohort

We included 189 patients (Figure 1), 120 females (F) and 69 males (M), with a median age of 61 (IQR 54-68) years at the time AI were detected. At baseline, we did not observe any significant difference in clinical characteristics and comorbidities between M and F, except for higher rates of bone impairment in F patients (76% versus 50%, p = 0.03) (Table 1).


Table 1 | Sex differences in baseline characteristics.



Median follow-up was 52 (IQR 25-86) months, without significant difference between sexes (49 months, IQR 20-85, for M versus 52 months, IQR 30-86, for F, p = 0.2).




3.2 Follow-up findings in female patients with AI

Clinical characteristics and hormonal data of the 120 female patients with AI, at baseline and at the last follow-up visit, are reported in Supplementary Table 1. The majority of patients were in a post-menopausal state (86.1% at baseline and 90.6% at the final follow-up visit), with none undergoing hormone replacement therapy. Among the pre-menopausal patients, none utilized hormonal contraception.

At last follow-up visit, arterial hypertension (77.8% versus 65.8%, p = 0.002) and hyperglycemia (39.6% versus 23.7%, p < 0.001) were more frequent than at baseline (Figure 2). At baseline, IGT/IFG and DM2 were present in 11 (9.3%) and in 17 (14.4%) patients, and at last follow-up visit in 22 (18.9%) and 24 (20.7%) patients, respectively (p < 0.001).




Figure 2 | Changes over time in comorbidities of female patients with adrenal incidentaloma. LFUV, last follow-up visit. * indicates statistically significant difference (p < 0.05).






3.3 Follow-up findings in male patients with AI

Clinical characteristics and hormonal data of the 69 male patients with AI, at baseline and at the last follow-up visit, are reported in Supplementary Table 2. At last follow-up visit, arterial hypertension (69.1% versus 58.0%, p = 0.035) and hyperglycemia (54.0% versus 33.8%, p < 0.001) were more frequent than at baseline (Figure 3). At baseline, IGT/IFG and DM2 were present in 14 (20.6%) and in 9 (13.2%) patients, and at last follow-up visit in 15 (23.8%) and 19 (30.2%) patients, respectively (p = 0.002).




Figure 3 | Changes over time in comorbidities of male patients with adrenal incidentaloma. LFUV, last follow-up visit. * indicates statistically significant difference (p < 0.05).






3.4 Sex differences in groups stratified according 1-mg DST cortisol at baseline

According to the recent ESE-ENSAT guidelines (6), we used the value of cortisol following 1-mg DST >1.8 μg/dl at baseline to stratify our patients in two different groups: 99 patients with NFAT (62 F, 37 M) and 89 patients with MACS (57 F, 32 M). The 1-mg DST cortisol at baseline was unavailable only in one female patient. The distribution of sexes between the two groups was similar (62.6% F in NFAT group versus 64.0% in MACS groups, p = 0.84).

In the NFAT group, at baseline, we did not observe any significant difference in clinical characteristics and comorbidities between M and F. At last follow-up visit, a higher frequency of hyperglycemia (57.6% versus 33.9%, p = 0.03) was reported in M compared with F patients (Table 2).


Table 2 | Sex-related differences among patients with non-functional adrenal tumors (NFAT) at baseline and at last follow-up visit.



In the MACS group, at baseline, F patients were younger (60, IQR 55-69 versus 67.5, IQR 61-73, years; p = 0.01) and presented higher rates of bone impairment (89.3% versus 54.5%, p = 0.02) than M patients. At last follow-up visit, the median age remained lower (66, IQR 61-73 versus 73.5, IQR 65-78, years; p = 0.02) and bone impairment more frequent (88.9% versus 58.8%, p = 0.01) in F patients compared with M patients (Table 3).


Table 3 | Sex-related differences among patients with mild autonomous cortisol secretion (MACS) at baseline and at last follow-up visit.






3.5 Changes over time in secretion status and their impact on the comorbidities

Among patients classified as NFAT at baseline, the 1-mg DST cortisol concentration at the last follow-up was >1.8 µg/dl in 16 patients (12 F, 4 M), whereas in 55 patients (33 F, 22 M) cortisol remained suppressed after 1-mg DST (data were available in 71 patients). We did not observe any significant difference in comorbidities at the last follow-up between these two groups, even when stratified by sex (Supplementary Table 3A).

Among patients classified as MACS at baseline, the 1-mg DST cortisol concentrations at the last follow-up remained >1.8 µg/dl in 47 patients (27 F, 20 M), whereas in 18 patients (12 F, 6 M) cortisol values were suppressed after 1-mg DST (data were available in 65 patients). We did not observe any significant difference in comorbidities at last the follow-up between these two groups, except for hypertension that occurred more frequently in patients with persisting lack of suppression after 1-mg DST, although no difference was present stratifying by sex (Supplementary Table 3B).





4 Discussion

At the best of our knowledge, this is the first study that did a comprehensive assessment of the sex-related patterns in the development of comorbidities (hypertension, hyperglycemia, dyslipidemia and bone impairment) during long-term follow-up of patients with AI, allowing several considerations.

First, we found that both female and male patients with AI frequently developed arterial hypertension and hyperglycemia during follow-up, despite no significant changes in the degree of cortisol autonomy secretion. In some patients, we observed a change in the secretory status from NFAT to MACS, or vice versa, but numbers were too small for a meaningful assessment. A possible explanation for these changes could be the concomitant use of drugs that influence 1-mg DST cortisol levels. As a matter of fact, although we excluded the main confounders (i.e. no patient assumed estrogens), due to the retrospective design of our study it is challenging to ascertain the effect of all possible medications that could affect the dexamethasone metabolism (36, 37).

Our findings reinforce the recommendations of the ECE-ENSAT guidelines (6) of avoiding periodic reassessment of cortisol secretion in specialized endocrine centers, suggesting instead a clinical follow-up that should be done at the level of primary health care (6). However, considering that a percentage of patients with AI may show variations in their secretory activity and imaging characteristics over time, it is crucial to pursue a tailored follow-up strategy, although the optimal frequency and duration of follow-up is still a matter of debate (38).

A second important point is that, given the age-related pattern of hypertension and hyperglycemia (39, 40), in the MACS group there was no significant difference between sexes in the rates of these comorbidities, despite females were younger than males both at baseline and at last follow-up. Therefore, it could be assumed that women may be more prone to develop comorbidities potentially linked to cortisol excess in younger age than men. This finding is in line with the results of a recent cross-sectional large multicenter study including 4374 patients with AI, which showed a significant increase of all-cause mortality and major adverse cardiovascular event (MACE) in female patients younger than 65 years with autonomous cortisol secretion (9). Moreover, a monocentric study including 98 patients with MACS reported only in premenopausal women a direct correlation between autonomous cortisol secretion levels and levels of fasting C-peptide or fasting C-peptide-to-glucose ratio, which are considered indexes of insulin resistance (41).

In the last decades, the differences between sexes in the impact of cortisol excess on comorbidities has been explored in patients with endogenous hypercortisolism of pituitary origin (Cushing disease, CD), males presented at diagnosis with more frequent or more severe comorbidities (42, 43). Pecori Giraldi et al. reported higher prevalence of osteoporosis in men, without difference in the occurrence of glucose intolerance or T2DM, hypertension, and obesity (42). Zilio et al. reported higher rates of clinically evident fractures and lumbar osteoporosis in males than in females at diagnosis (43). Moreover, using a logistic regression model including age, sex, BMI, hypogonadism and values of urinary free cortisol, male gender was found to be associated with hypertriglyceridemia, low levels of HDL, number of antihypertensive drugs, lumbar osteoporosis and fractures (43). In a systematic review, male sex has been found to be a predictive factor of cardiovascular events and mortality in CD (44). Conversely, in the setting of exogenous hypercortisolism, women have been found to be more prone to develop metabolic and bone impairment as a result of chronic glucocorticoid treatment (45–48). Moreover, oral corticosteroid treatment in patients with chronic obstructive pulmonary disease during long-term oxygen therapy has been associated with increased mortality in women but not in men (49, 50).

A recent review on the sexual dimorphism of glucocorticoid signaling suggests that this discrepancy in outcomes can be due to differences in androgen levels between sexes in the different settings mentioned above. Since glucocorticoid treatment suppresses the secretion of adrenocorticotropin hormone (ACTH) via negative feedback, adrenal ACTH-dependent androgens are lower in these patients. Conversely, in patients with ACTH-dependent Cushing syndrome, adrenal androgen secretion is stimulated. The authors suggest that androgens interact with cortisol to foster development of comorbidities in male patients with CD, whereas in patients treated with exogenous glucocorticoids other mechanisms may be operative (51).

Unfortunately, the complex interplay between sex hormones and the hypothalamic-pituitary-adrenal (HPA) axis has been only minimally understood. It is recognized that from early life to adulthood, androgens and estrogens differentially affect the HPA axis, leading to sex differences into activation and regulation and partially explaining the different responsivity to stress condition. However, the results of the studies in this field, which in most cases have been carried out in mice and not in humans, resulted controversial and difficult to interpret in a clinically meaningful way (52).

The cross-talk between HPA axis and gonadal hormones in stress responsivity could be particularly relevant in consideration of the key role of stress in the pathogenesis of cardiovascular diseases. In the general population, a strong association between mental stress and cardiovascular disease has been recognized (53). Interestingly, young women seem to have a higher risk of developing cardiovascular events in response to stress compared to age-matched men (54). Given the role of the HPA axis in stress conditions, a possible explanation for this sexual dimorphism is an increased activation of the signaling of the glucocorticoid receptors in women. It should be also considered the sexual dysmorphism in the anti-inflammatory effects of glucocorticoids, given the different response to inflammation in females and males demonstrated in several autoimmune diseases (55). Similar mechanisms could explain the higher susceptibility in women with AI to early develop cardiometabolic comorbidities when exposed to mild but prolonged excess of cortisol. It could be assumed that the discrepancy in the sex dysmorphism of cardiometabolic and bone alterations between patients with ACTH-dependent Cushing syndrome and patients with MACS could be due to the different lengths of exposure to cortisol excess, and also to the different interactions of the HPA axis with the gonadal hormones, in these different settings.

The interplay between HPA axis and sex hormones could also explains the higher occurrence of bone impairment that we found in women with MACS. This finding aligns with broader epidemiological data indicating that women are generally at a higher risk for osteoporosis and related bone health issues compared to men (56, 57). Several factors contribute to this disparity, both in the general population and potentially within our cohort. Particularly, the hormonal changes that accompany menopause can significantly impact bone density. Given the age distribution and the high percentage of women in post-menopausal status in our cohort, it is plausible that the observed sex differences in bone health may be partly attributable to the decline in estrogens levels which play a pivotal role in the acceleration of bone loss in women. However, evidence from literature seem suggest that also the presence of AI may exert differential effects on bone metabolism between sexes. A higher prevalence of fractures has been reported by Zavatta et al. in postmenopausal women with MACS compared with postmenopausal women with NFAT, whereas no difference was found in men with AI stratified according to autonomous cortisol secretion (25). Similarly, a previous study including 70 female patients with AI reported higher prevalence of vertebral fractures in postmenopausal women with MACS than with NFAT (58). In both studies, a regression analysis showed that MACS predicted fractures only in postmenopausal women (25, 58). These results are in line with ours, corroborating the hypothesis of a cross-talk between HPA axis and gonadal hormones resulting in the amplification of the sex-related bone impairment in patients with AI subject to chronic exposure to mild excess of cortisol. Interestingly, a recent study demonstrated a higher prevalence of vertebral fractures also in male patients with MACS than with NFAT, although the authors partially justified these conflicting results with a possible higher disease activity in their cohort (18). It is important to consider, however, that in the condition of glucocorticoid excess the BMD determination is not enough sensitive to identify patients with bone impairment. Indeed, these patients experience fractures often in the presence of a normal or only slightly reduced BMD, since the bone quality reduction rather than the bone density decrease is the main determinant of bone fragility in the condition of hypercortisolism (59). Therefore, considering the lack of data on fracture risk in our cohort, the present results on the gender differences in bone impairment in AI patients have to be considered with caution.

The main limitations of our study are the retrospective nature and the limited sample size. Given the retrospective nature of the study, detailed data on sex hormones levels, cardiovascular events, and the treatment of comorbidities were not adequately available for inclusion in the analysis. Moreover, the need to have the availability of a DXA analysis to evaluate the bone impairment, which was performed selectively and not across the entire cohort, introduced a potential bias of overdiagnosis, especially in female patients. The decision to perform DXA scans selectively was influenced by clinical guidelines and the feasibility within the context of our study’s design. However, we acknowledge that this approach may not fully capture the prevalence and severity of bone health issues across all individuals with AI. Specifically, the absence of universal DXA screening may overlook milder forms of bone impairment in patients not subjected to this analysis, thereby inflating the perceived incidence of osteoporosis among those tested, particularly among women known to be at higher risk for such conditions. This limitation underscores the necessity for cautious interpretation of our findings regarding bone health disparities by gender among AI patients.

An additional important limitation is the absence of a comparison group from the general population, which indeed makes it challenging to conclusively assert that the worsening of arterial hypertension and hyperglycemia was specifically due to the AI presence instead of being merely a reflection of the natural aging process. However, studies have shown that patients with AI exhibited a higher prevalence of these comorbidities compared to age-matched controls without AI (60–63), supporting the notion that AI may contribute to these outcomes more than age alone. Future research should aim to incorporate a comparison to more definitively ascertain the specific impact of AI on the development of cardiometabolic complications. Until then, our findings add to a growing body of evidence suggesting a link between AI and these comorbidities, warranting further investigation and consideration in clinical practice.

Strengths of our study include data collection in different referral center for adrenal diseases and the length of follow-up.

In conclusion, our findings support the hypothesis of a sex-specific effect of cortisol in the development of comorbidities resulting in higher risk of bone impairment and occurrence of cardiometabolic complications at younger age for women with MACS.
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NFAT BASELINE LAST FOLLOW-UP VISIT

_— Men Women Men
Characteristics N= 37 N= 62 N= 37
Age*, year 57 (49-65) 58 (54-64) 0.85 64 (53-71) 62 (57-69) 0.79
Valid cases 62 37 62 37
BMI*, kg/m* 29.3 (25.0-34.3) 26.7 (25.2-30.3) 0.27 29.6 (24.7-33.5) 29.2 (25.6-32.0) 0.97
Valid cases 57 35 35 23
BMI category, N (%) 0.07 0.27
Normal weight 14 (24.6%) 7 (20.0%) 9 (25.7%) 3 (13.0%)
Overweight 16 (28.0%) 18 (51.4%) 10 (28.6%) 11 (47.9%)
Obesity 27 (47.4%) 10 (28.6%) 16 (45.7%) 9 (39.1%)
Valid cases 57 35 35 23
Hypertension, N (%) 38 (61.3%) 19 (51.3%) 0.33 45 (75.0%) 23 (63.9%) 0.25
Valid cases | 62 | 37 | 60 36
Hyperglycemia, N (%) 14 (23.0%) 14 (38.9%) 0.09 20 (33.9%) 19 (57.6%) 0.03
Valid cases 61 36 59 33
Dyslipidemia, N (%) 27 (43.5%) 23 (63.2%) 0.07 24 (42.1%) 17 (56.7%) 0.20
Valid cases 62 37 57 30
Bone impairment, N (%) 13 (59.1%) 4 (44.4%) 0.46 27 (67.5%) 10 (66.7%) 0.95
Valid cases I 22 1 9 | 40 15
1-mg DST cortisol*, pg/dl 1.1 (0.9-1.4) 1.2 (0.8-1.5) 0.72 14 (1.0-1.9) 14 (1.1-17) 0.97
Valid cases 62 37 45 26

*Data are expressed as median (IQR).
BMI, body mass index; 1-mg DST cortisol, cortisol after 1 mg dexamethasone suppression test.
The bold values denote statistically significant p-values at 0.05 level.
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Age*, year 60 (55-69) 67.5 (61-73) 0.01 66 (61-73) 73.5 (65-78) 0.02
Valid cases 57 32 57 32
BMI*, kg/m* 28.4 (24.4-31.8) 273 (25.2-32.0) 0.81 27.3 (24.3-31.6) 29.1 (25.7-31.8) 0.46
Valid cases 51 29 37 23
BMI category, N (%) 0.58 0.54
Normal weight 14 (27.5%) 6 (20.7%) 13 (35.1%) 5 (21.7%)
Overweight 17 (33.3%) 13 (44.8%) 13 (35.1%) 10 (43.5%)
Obesity 20 (39.2%) 10 (34.5%) 11 (29.8%) 8 (34.8%)
Valid cases 51 29 37 23
Hypertension, N (%) 40 (70.2%) 21 (65.6%) 0.66 45 (80.3%) 24 (75.0%) 0.56
Valid cases | 57 | 32 | 56 32
Hyperglycemia, N (%) 13 (23.2%) 9 (28.1%) 0.61 25 (44.6%) 15 (50%) 0.63
Valid cases 56 32 56 30
Dyslipidemia, N (%) 32 (56.1%) 16 (50%) 0.58 31 (59.6%) 16 (51.6%) 0.48
Valid cases 57 32 52 31
Bone impairment, N (%) 25 (89.3%) 6 (54.5%) 0.02 32 (88.9%) 10 (58.8%) 0.01
Valid cases I 28 1 11 | 36 17
1-mg DST cortisol*, ug/dl 2.5 (2.3-3.5) 26 (2.2-35) 1.00 2.7 (1.6-3.9) 2.7 (1.9-4.0) 0.80
Valid cases 57 32 39 26

*Data are expressed as median (IQR).
BMI, body mass index; 1-mg DST cortisol, cortisol after 1 mg dexamethasone suppression test.
The bold values denote statistically significant p-values at 0.05 level.
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Characteristics

Females

(N= 120)
Age*, year 62 (56-68) 59 (53-67) 0.09
Valid cases 69 120
BMI*, kg/m’ 27.1 (25.2-30.9) 29.0 (24.6-33.3) 026
Valid cases 64 109
BMI category, N (%) 0.06
Normal weight 13 (20.3%) 28 (25.7%)
Overweight 31 (48.4%) 33 (30.3%)
Obesity 20 (31.3%) 48 (44.0%)
Valid cases 64 109
Hypertension, N (%) 40 (58.0%) 79 (65.8%) 0.28
Valid cases 69 120
Hyperglycemia, 23 (33.8%) 28 (23.7%) 0.14
N (%)
Valid cases 68 118
Dyslipidemia, N (%) 39 (56.5%) 59 (49.2%) 033
Valid cases 69 120
Bone impairment, 10 (50.0%) 38 (76.0%) 0.03
N (%)
Valid cases 20 50
1-mg DST cortisol*, 1.7 (1.2-2.6) 1.7 (1.1-2.5) 0.97
ug/dl
Valid cases 69 119

*Data are expressed as median (IQR).
BMI, body mass index; 1-mg DST cortisol, cortisol after 1 mg dexamethasone

suppression test.

The bold values denote statistically significant p-values at 0.05 level.





