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Glucocorticoids effects on adipose tissue
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Pleiotropic actions of glucocorticoids in adipose tissue
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Persistence of Increased Cardiovascular Risk in Patients
with Cushing’s Disease after Five Years of

Successful Cure

ANNAMARIA COLAO, ROSARIO PIVONELLO, STEFANO SPIEZIA,

ANTONGIULIO FAGGIANO, DIEGO FERONE, MARTAGIOVANNA FILIPPELLA,

PAOLO MARZULLO, GAETANA CERBONE, MARCELLO SICILIANI, anD

GAETANO LOMBARDI

Patients Sex- and age-matched EMI-matched
Parameters (n = 15) controls P controls P
(n = 30) n = 30)

Body mass index (kg/m?) 285 +12 23.5 =05 =0.001 28.2 + 1.0 NS
Waist/hip ratio 0.88 = 0.02 0.76 = 0.02 =0.001 0.81 = 0.02 <0.05
Heart rate (beats/min) 75+ 28 71.2 = 2.0 NS 70.0 = 3.0 NS
Systolic blood pressure (mm Hg) 136.0 = 4.6 117.7 2.9 =0.005 127.5 = 4.0 NS
Diastolic blood pressure (mm Hg) 91.3 + 3.6 80.7Tx=29 =<0.05 822+ 26 =0.05
Fasting blood glucose levels (mg/dL) 104.9 = 7.0 845+ 1.8 =0.001 94,7 = 3.0 NS
Serum triglycerides levels (mg/dL) 130.8 = 17.8 107.6 = 12.7 NS 120.5 = 13.6 NS
Total blood cholesterol levels (mg/dL) 2132 = 10.8 1755 =94 =0.05 1895 = 8.9 NS
LDL cholesterol levels (mg/dL) 1391 + 9.5 9590 =90 =0.01 120.5 = 8.0 NS
HDL cholestercl levels (mg/dL) 480 = 2.0 61.8 42 =0.05 545+ 2.0 =0.05
Total/HDL cholesterol ratio 45 * 0.2 3.0x02 =0.001 3502 =0.05
Prothrombine time (%) 1024 = 2.1 105.0 = 3.4 NS 103.5 = 2.0 NS
Activated partial thromboplastine time (s) 28.7+ 0.7 27.2+1.2 NS 279+ 1.0 NS
Plasma fibrinogen levels (mg/dL) 3508 = 32.7 262.0 =146 =0.01 280.4 + 184 =0.05
Serum lipoprotein-a levels (mg/dL) 153.3 = 5.0 119.0 = 10.2 <0.05 147.5 = 3.7 NS
Plasma ACTH levels (ng/L) 35.9 + 6.1 42.3 = 5.6 NS 33450 NS
Serum cortisol levels (pug/L) 1448 £+ 11.5 135 = 10.9 NS 156.5 = 104 NS
Urinary cortisol levels (ug/24 h) 0991 =+ 85 855 =79 NS 1204 = 9.5 NS
Fasting serum insulin levels (miecro-U/mL) 25.1 58 10531 =<0.05 187+ 4.2 NS

JCEM 1999



Persistent centripetal fat distribution and metabolic

abnormalities in patients in long-term remission of Cushing’s . 58CSin remission >= 5 yrs

syndrome « 58 age-, gender- and BMI-matched

healthy controls
Margreet Wagenmakers, Sean Roerink, Linda Gil, Theo Plantinga, Jan Smit, Romana Netea-Maier and
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Patients in ~ control 142 1 Pei-001 - 25 1 pepel] &0 000 4 . Pet-o01
remission of  subjects a N .
CS (n=58) (n=58) P-value = . . m 201 .
g 14 s ! 2 : — 40000 | :
Gender (n): male/fermale 12/46 12/46 ﬁ _t':?..“:t_ ::I:.:‘ g‘ 14 e :N E
Age (years + SD) 50-8(12:3)  51-2(124) 0863 2 i —FET— B oqg | —rbmibe— sorthe 4 :
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Treatment modalities [r, (%) ] ‘j nlﬁa? qﬁ.\p ééy qf D‘p&’c
Unilateral adrenalectomy 19(32-8) 4 o if ¢
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Pituitary surgery 38(65-3) Hip/thigh ratio Adiponectin (serum) Resistin (serum)
Pituitary radiotherapy 13i22-4)
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Glucocorticoid deficiency 21(36:2) = P=0-002 — P<0-001 15000 1 ‘ P=0038
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Thyroid hormone deficiency 25(43.1) s 254 * ’ ' # = 10000 - 1': i
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Comorbidities [1,(%)] E = ":::"E:" ant, i s o
Hy pertension 18(31.0) 0(0) L ; i _""""'55“‘_. Hpeliiest T T
Diabetes mellitus 4(6-9) o(0) 14 T T u;_";&i‘_ et ] i H =
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Clinical Endocrinology (2015)
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92.4 102.4 30.2 30.6
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Change  Value decreased
Measure (kg) Active CD Remission Difference (%) (no. of patients) P value®
VAT 459 x 268 3.21 £ 2.05 —1.38 —29.3 12 0.004
Pelvic BMAT® 0.26 £ 0.11 0.19 = 0.09 —0.07 —20.5 11 0.012
TrSAT 19.54 = 7.35 15.72 £ 7.92 —3.82 —21.9 12 0.0005
Limb SAT 13.82 £ 7.33 12.01 £ 7.29 —1.81 —14.8 13 0.001
Total SAT 33.36 £ 14.10 27.69 + 14.33 —5.67 —19.1 13 0.0001
TAT 39.21 £ 14.15 32.00 £ 15.43 —7.21 —20.5 12 0.0002
IMAT 1.18 = 0.46 1.10 = 0.57 —0.08 —4.8 9 0.512
SM 21.18(19.4-22.9) 19.58 (18.6-23.2) —1.60 —4.5 10 0.02
Limb SM 11.04 (9.92-12.66) 10.86 (9.84-11.67) —0.18 -2.9 10 0.12
VAT/SM 0.20 £ 0.09 0.14 £ 0.07 —0.06 —26.1 12 0.006
VAT/TAT 0.13 £ 0.09 0.11 £ 0.08 —0.02 —13.9 13 0.04

Clin Endocrinol Metab 97: 1702-1711, 2012




Body Composition and Cardiovascular Risk Markers
after Remission of Cushing’s Disease: A Prospective
Study Using Whole-Body MRI

Eliza B. Geer, Wei Shen, Erika Strohmayer, Kalmon D. Post, and Pamela U. Freda

Measure Active CD Remission P
HOMA-IR 3.1%+19 1.3 £ 0.7 0.0004
Leptin (ng/ml) 41.3 + 20.3 23.0x17.8 0.00002 =
CRP {mgfliter}b 5.2(1.1-12.5) 1.8(1.3-15.2) 0.69
HMWApPN Ii,ugfrnl}b 6.0(2.6-8.4) 6.1(2.9-6.5) 0.43 "
TC (mag/dl) 2025 * 36.1 186.4 + 32,5 0.03 (e
TG (mg/dl) 121.2 = 55,2 1094 £ 65.3 055 5
LDL (mg.dl) 117.2 £ 31.6 107.0+* 25.1 0.08 %
HDL (mag/dl) 61.2 * 164 574+ 13.3 0.20 5
TC/HDL 3.5+ 1.2 3.4+ 08 0.53 ; S
LDL/HDL 2.1 *009 2.0=*x 0.6 0.55
HOMA-IR CRP Leptin HMWApPN
Preoperative Postoperative  Preoperative  Postoperative  Preoperative  Postoperative Preoperative Postoperative
WC NS NS NS 0.804 {0.002)  0.554(0.025) 0.640 (0.014) NS NS
BMI NS 0.621(0.018) 0.720(0.008) 0.806(0.002) 0.696 {0.006) 0.801 (0.001) NS M5
Pelvic BMAT  —0.841(0.0001y -0.2809 {(0.001) NS NS NS NS 0.645 (0.032) 0.636 (0.048)
SAT NS 0.585(0.028) 03811(0.001) 0658(0.020) 0850(0.0001) 0.911(0.0001) NS M5
VAT NS NS NS 0.688 {0.013) NS NS NS NS
HOMA-IR M5 0.621{0.031) N5 NS —0.664 (0.026) —0.842(0.002)

Clin Endocrinol Metab 2012




Proinflammatory cytokines remain elevated despite long-term

remission in Cushing’s disease: a prospective study

Nirali Shah*, Henry H. Ruiz*, Usman Zafar*, Kalmon D. Postt, Christoph Buettner* and Eliza B. Geer*t
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Persistent Body Fat Mass and Inflammatory Marker
Increases after Long-Term Cure of Cushing’s
Syndrome

37 CS women (27 Pituitary 10 adrenal) eta media: 50+ 14 aa; 14 Active CS: 85 matched healthy women

I Estrogen-deficient I

Estrogen-sufficient

TABLE 3. Comparison in estrogen-deficient women between cured and active CS patients and normal matched

controls: role of estrogens

TABLE 2. Comparison in estrogen-sufficient women between cured and active CS patients and normal matched

controls: role of estrogens

Cured CS Active CS Controls p
n 17 g 42
Total fat mass (%) 43+ 6 02+7 375+7 <0.05*
Trunk fat mass (%) d6+6 408+9 374+8 0.0012
Lean body mass (kg) 37+7 3/+4 40 +5 NS
Adiponectin (ng/ml) 16 (7-31) 13ﬁ8 19) 19(5 56) NS
sTNF-R1 (ng/ml) 2(1 2 42) 5(1-2) 2(08-22) <0.01*F
sTNF-RZ (ng/ml) 5(2-11) 301-3) 3(2-5) NS
IL-6 (pg/ml) 5(0.07-11) 0. 38 (0.2-6.7) 0. 29 (0.07-12) <005
Insulin {(pmoliter) 68 (14-134) 58 (14-212) 34(14-241) NS
HOMA-IR 2(04-4) 8(03-7) 1(0.3-8) NS
SBP (mm Hg) 40(110-160) |3D (100-135) 30 (90-154) <0.01*E
DBP (mm Hg) ?5{60 -100) 72.5(70-75) ?G (59-94) NS
Current age (yr) 60 =10 5310 60 + 7.4 NS

Results are expressed as mean = 5o or median (range). HOMA-IR, HOMA of insulin resistance; NS, not significant; SBF, systolic BP; DBP, diastolic

BP.
® P 0.05 between cured CS and controls.

Bp = (.05 between cured CS and active CS.

Cured €5 Active C§ Controls P
n 20 6 43
Total fat mass (%) 3687 3965 3397 NS
Trunk fat mass (%) 3629 398 + 5 315+8 NS
Lean body mass (kg) 3B+6 406+4 40 +5 NS
Adiponectin (ng/ml) 115(5-32) 13(9.8-26) 17.6 (4.5-49) NS
sTNF-R1 (ng/ml) 1401-2.7) (1.4-2) 1.18(0.8-24) 0.0013
sTNF-R2 (ng/ml) 28(1.6-6) 3(2-7) 2.7(2-5) NS
IL-6 (pg/ml) 05(0.1-1.8) 5100 5—D 8) 0.37(0.17-1.4) <0.05
Insulin (pmol/iter) 43(14-86) 78 (28-115) 35(14-131) NS
HOMA-IR 14(04-25) 25(0.8-3.7) 1.06 (0.4-4) NS
SBP {mm Hg) 110 (100-140) 140 f13D 1-515] 111 (100-140) <0.016¢
DBP (mm Hg) 65 (60-85) 80 (75-100) 70 (60-90) <0.01%¢
Current age (yr) 4110 37 + 9 40 +85 NS

Results are expressed as mean = 5o or median (range). HOMA-IR, HOMA of insulin resistance; NS, not significant; SBF, systolic BF; DBF, diastolic

BP.

a P« .05 between cured CS and controls.

b p e 0,05 between active C5 and controls.

© P = 0.05 between cured CS and active CS.

Barahona et al JCEM 2009




GLUCOCORTICOID RECEPTOR POLYMORPHISMS: EFFECTS ON GC SENSITIVITY

The polymorphisms Bcll and N363S of the GR gene (NR3C1) have been associated with:

- enhanced sensitivity to GC,

- increased abdominal obesity,

- an adverse lipid profile,

- hyperinsulinemia

(Van Rossum et al Recent Prog horm Res 2004; Huizenga et al JCEM 1998; Di Blasio et al Clin Endocrinol 2003;
Van Rossum et al Clin Endocrinol 2003)

The ER22/23EK GR polymorphism has been associated with:
- GC resistance

- favorable metabolic profile and body composition

(Van Rossum et al Diabetes 2002; Van Rossum et al JCEM 2004)

The A3669G polymorphism of the GR gene (NR3C1) has been associated with:
- a protective role in patients with CS,

- attenuating the effects of GC excess on glucose metabolism.

(Trementino L et al EJE 2012)




Body composition and bone mineral density in
women with Cushing’s syndrome in remission
and the association with common genetic
variants influencing glucocorticoid sensitivity
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50 CS women (38 CD, 12 AA) in remission;

mean age: 37+13 yrs at diagnosi, 53 +14 at follow-up
Mean remission: 13 aa

50 age and gender matched controls

Polymorphism (rs1045642) in the ABCB1 gene (GC

transmembrane transporter) associated with:

= increased abdominal fat mass (B 1.7, 95% Cl 0.3 to 3.1,
P=0.016)

= decreased apendicular skeletal muscle mass (ASMM)

(B 1.3, 95% CI 2.5 to 0.02, P=0.019).

Ragnarsson et al EJE 2015



CONCLUSION

Despite long-term cure, CS patients exhibit persistent abdominal fat mass accumulation despite overall

weith loss, with the consequent unfavorable adipokine profile, leading to a state of low-grade

inflammation.

This seems to be independent of aetiology of CS, treatment strategies and presence of comorbidity.

However, the estrogen deficiency seems to be an associated risk factor

This situation determines a persistent and increased cardiovascular risk in these patients

More studies are necessary to evaluate the influence of GC polymorphisms on cardiovascular and
metabolic health that may influence the follow-up (i.e: carriers having a more stringent follow-up)
Surgical or medical treatment of CS patients, seem to present different body composition outcomes:

being better in the surgical group.






