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OBJECTIVES

* Review effects of metabolic surgery on glycemic control
and hypertension

 Discuss approaches for diagnosis of hyperaldosteronism

* Review outcomes after adrenalectomy
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HPI -02/2016

» 48yo female with h/o morbid obesity (BMI 45), T2DM, and
HTN presents for initial evaluation and diabetes
optimization before bariatric surgery

» Diagnosed with gestational diabetes in 2002, treated with
diet, then lost to follow up, and in 2015 presented to PCP
and diagnosed with T2DM,; started on glimepiride 4 mg bid

» Weight has been a problem since mid 20s with highest
weight of 390 Ibs at the age of 28 and lowest 150 Ibs at age
18.
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Other history and medications

» Past Medical History: HTN diagnosed during pregnancy, not
on treatment until age of 40

e Past Surgical History: none

* Medications: ASA 81 mg, Glimepiride 4 mg bid,
Amlodipine/Valsartan 10/320, KCI 20 Eqg/d

e SH: never smoked, no alcohol, works 3pm -1am

e FH: Obesity- mother and sisters; T2DM- mother, HTN-
mother and sister, breast cancer - sister
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Physical exam and labs

« Wt 348 Ibs, Ht 6’2", BMI 44.7, HR 68 bpm; BP 144/92

» PE: Central obesity, no striae, EOMI, No thyromegaly; Lungs: CTA, CVD: RRR, Abdomen:
soft, nontender, Extremities: no pedal edema

* LABS
2/10/16 2/10/16

Sodium 136 Urine alb/Cr 93.7
Potassium 3.1 TSH 0.86
Chloride 92 PTH 61
Bicarbonate 29 25-OH Vit D 34
BUN 22 Vit B12 376
Creatinine 1.3
GFR 53
Glucose 305
HbA1C 12.2
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How to optimize diabetes
treatment: what to use?

What should be my goal for
HbA1C before surgery?
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»
Impact of glycemic control on bariatric surgery outcomes

» Retrospective analysis of MBSAQIP cohort (30,972 participants)
showed that patients with T2DM, uncontrolled diabetes, and even
prediabetes experience less weight loss 30 days after surgery

e Uncontrolled T2DM (HbA1C >7.5) is associated with of greater
likelihood of all-cause hospital readmissions
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Presentation Notes
MBSAQIP MBS accreditation and quality improvement program


Follow up events

» Started on Lantus 40 U/d and Victoza, stop glimeperide

» Advised on 1800 cal/d and regular physical activity; referred for a sleep study
and diagnosed with OSA

 One month later, HbA1C 8.5, Lantus decreased to 20 U and then discontinued,
continued on Victoza 1.8 mg, Metformin started, 4 more months later HbA1C
6.7

» Underwent lap sleeve gastrectomy on 8/9/2016
e Lost 37 Ibs in one month and 107 Ibs in 8 months
» Discharged on no medications for diabetes, sleep study improved, CPAP

stopped, but HTN persisted in the range of 160-170/100 despite being on
amlodipine/valsartan 10/320
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What are the expected results with sleeve gastrectomy vs other

MBS and why did not BP improve?

[
Gastric Sleeve Results X

Gastric Sleeve Surgery
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Bariatric Surgery versus Intensive Medical
Therapy for Diabetes — 5-Year Outcomes

A Glycated Hemoglobin B Disbetes Medications At 5-year follow up bariatric

<008 o comparson i iy E;T;Lpp surgery was superior to

* o005 forcomparison between intensive medical therapy in
terms of glycemic control,

weight reduction, medication

reductions, improvement in

lipids, and quality of life

é__-%;;c)_;i\{/%\}*&

P<0.001

—e— Medical therapy
—&— Sleeve gastrectomy
—=— Gastric bypass

Glycated Hemoglobin Level (%)

T T T T T T T 1
036 12 24 36 42 48 54 60
Month

Patients Taking Diabetes
Medications (%)

Mean (median)
Value at Visit

Medical therapy 8.8 (8.6) 7.3 (6.8) 7.5 (7.2) 8.4 (7.7) 8.6 (8.2) 8.5 (8.0)
Gastric bypass 9.3 (9.4) 6.4 (6.2) 6.5 (6.4) 6.8 (6.6) 6.8 (6.8) 7.3 (6.9)
Sleeve gastrec- 9.5 (8.9) 6.7 (6.4) 6.8 (6.8) 7.0 (6.7) 7.1 (6.6) 7.4 (7.2)
tomy Therapy Bypass Gastrectomy
C Body-Mass Index D Glycated Hemoglobin According to Body-Mass Index
—o- Medical —&— Sleeve —m— Gastric - - - Medical therapy (BMI <35; N=17)
th trect: b — i - N=
2 o4 erapy gastrectomy ypass g 10 —=a— Medical therapy (BMI 235; N=21)
3 ¥ B E
g -2 i -~ i - é { ‘i _§ \i K]
E 4] P<0.001 _§
= o ®
2 g \
-GE) -84 _:5 5 —&— Surgical therapy (BMI <35; N=32)
2 -104 2 - & - Surgical therapy (BMI 235; N=64)
g P<0.001 g 4
-12 T T T T T T T T 1 o o T T T T T T T T 1
036 12 24 36 42 48 54 60 036 12 24 36 42 48 54 60
Month Month
Mean Value Mean (median)
at Visit Value at Visit
Medical therapy 364  34.1 350 348 351 34.0 Medical <35 8.8 (8.9) 7.5 (6.9) 7.7 (7.4) 8.2 (7.9) 8.8 (8.6) 8.3 (8.0)
Gastric bypass ~ 37.0 26.9 27.4 28.2 28.6 28.9 Medical 235 8.9 (8.5) 7.2 (6.5) 7.3 (6.8) 8.5 (7.1) 8.5 (8.2) 8.3 (8.0)
Sleeve gastrec-  36.0 26.9 27.7 28.1 282 293 Surgical <35 9.5 (9.1) 6.6 (6.7) 6.8 (6.8) 7.1 (6.7) 7.2 (6.8) 7.3 (7.1)
tormy Surgical 235 9.4 (9.2) 6.5 (6.2) 6.6 (6.4) 6.8 (6.6) 6.8 (6.5) 7.3 (7.1)
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150 p with mild obesity BMI 27-34, primary outcome HbA1C <6
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CVD outcomes after MBS

N of subjects contributing

Excess weight loss (EWL)

Hypertension
Diabetes mellitus
Hyperlipidaemia

Blood Pressure (mm Hg)
Systolic
Diastolic
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54%
Baseline

44.4%
24.0%
43.6%
Baseline

140.2
87.6

%Resolution/
Improvement

Follow-up

129.6
80.2

Corrected effect estimates
(95% confidence interval)

0.36 (0.31 to 0.42)
0.26 (0.21 to 0.31)
0.34 (0.28 to 0.40)

19021

14402 baseline, 15443 follow-up
15989 baseline, 15306 follow-up
9764 baseline, 11302 follow-up

6488 baseline, 5649 follow-up
6413 baseling, 5649 follow-up

Vest et al. Heart 2012 12


Presenter
Presentation Notes
Systematic review 73 studies 19,543 p, 58m follow up


A RcimasyREadpoimtiacls/hontia c Remission of Hypertension (OBFP) at 12 Months
P<0.001
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Schiavon et al, Schiavon et al.
B Primary Endpoint (SPRINT Target) at 12 Months
D Remission of Hypertension (ABPM) at 12 Months
100
90 RYGR 100
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80 Medical Therapy
20 80 Medical Therapy
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2 504 P=0,005 e i
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SellEnc s al Schiavon et al.

Randomized, single-center, nonblinded GATEWAY (Gastric bypass to treat obese patients
with steady hypertension) trial assessed bariatric surgery in obese patients with
hypertension
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Presentation Notes
100 p BMI 30-40 using 2 meds at max dose or >2 at moderate dose to RYGB vs meds. Primary outcome: reduction of ≥30% of the total number of meds while maintaining BP <140/90 at 12 months, B office BP<120 (SPRINT), Remission of hypertension <140/90, goal 24h ambulatory. Most did not have diabetes!


Referred for evaluation to the Hypertension center

PE: Wt 239 Ibs, BMI 30.7, HR 86, BP 180/97

Amlodipine/Valsartan discontinued, started on Edarbi (azilsartan) 40 mg and diltiazem 240
bid, KCI 20 mEq

5/2/2017
Sodium 142 5/2/2017
Potassium 3.9 Normetanephrine 0.79
Chloride 102 Metanephrine <0.2
co2 25 Aldosterone 13 ng/dl What i
BUN )5 Renin <0.6 next?
Cr 2.0
GFR 26 Advised on high-sodium diet
Calcium 50 and had 24h urine
aldosterone =22 (Ref 2.0-
Albumin + 20.0 mcg/d)
HbA1C 4.8
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CT abdomen without contrast
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MRI w/wo contrast
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Bilateral adrenal glands are within
normal limits without measurable
nodularity

What is the next step?

16
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Adrenal venous sampling

Aldosterone | Cortisol Cortisol- Average Lateralization
ng/dL ug/100 ml corrected Right/Left
Aldosterone
ratio
Right adrenal vein 14,000 483.1 29.0
Right adrenal vein 12,000 525.5 22.8 25.9
Left adrenal vein 773 282.2 2.7
9.6
Left adrenal vein 900 331.1 2.7 2.7
Femoral vein 41 21.9 1.9
Femoral vein 39 21.2 1.8 1.9
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Presentation Notes
Recommended for all patients >35. 
There are 3 protocols: unstimulated sequential or simultaneous, same followed by bolus cosytropin-stimulated sequential or continuous and continuous cosyntropin infusion with sequential.
Ratio > 4:1 APA (sen 95%, spec 100%), <3:1 BAH



Who should we screen for primary
aldosteronism?

What is the algorithm for diagnosis?
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Hypertensive patients who should be screened for
primary aldosteronism

Drug-resistant hypertension by current definitions (49,52)

Systo-diastolic hypertension (BP >150/100 mm Hg confirmed in repeated measures)
Spontaneous or diuretic-induced hypokalemia

Incidentally discovered adrenal mass (incidentaloma)

Obstructive sleep apnea

Family history of PA and/or early onset hypertension or cerebrovascular accident at a young age
Unexplained atrial fibrillation

Evidence of hypertension-mediated organ damage (LVH, diastolic dysfunction, microalbuminuria,

chronic kidney disease) in excess of what expected based on blood pressure values

i-d THE UNIVERSITY OF . .
<% CHICAGO MEDICINE & Funder et al. J Clin Endocrinol Metab.
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Algorithm suggested by current guidelines 2016

Patients with Hypertension that are at Increased Risk for PA

:

, - + Patient Unwilling/
<4——— | ARR to Detect Cases (1|®@®0Q) - == - - = - -
PA Unlikely ARR to Detect Cases (1|®@®0OQO) T > Unable to Proceed
vK*, reninyvy [
B PAC >20 ng/dL i
V 1 1
PA Unlikely <———— Confirmatory Testing (1|®@®OO) 4 4
+ No Need for | | oot with MR
Confirmatory :
. Antagonist
A 4 Testing 2|®@®00)
— Adrenal CT (1|@@®0) <+ - { 2|©@000)P
If Surgery Desire
Subtype If Surgery ¢ *
Testing | Not Desired | AVS (1|@@®0O) | Marked PA, Young Agle, and + CT 2|®@0O0Q0)e
1
Bilateral Unilateral :
I 1
v v v
Treat with MR Antagonist Treat with Laparoscopic
(l@e®@®0) Adrenalectomy (1|@®®0O)
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Reasons for lower detection of PA

Low screening for PA, only hypokalemic hypertensive patients are screened
Documented existence of cases where the only clue is low plasma renin
Pulsatile secretion of aldosterone that is influenced by salt intake

Variable sensitivity of the kidney and vasculature to aldosterone across ethnicities,
African-American are very sensitive to aldosterone
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Cardiovascular events and target organ damage in primary
aldosteronism compared with essential hypertension:
a systematic review and meta-analysis

Primary i Essential i OR (95%CI) Primary aldosteronism  Essential hypertension OR(95%Cl)
Events  Total Events  Total  Weight Events  Total Bvents  Total  Weight
Not matched studi
Not matched studies Mo mate Slumlei - 7 T o 1151032
Monticone at al (2017)71 6 99 53 1573 1% e 1.85(078-4-42) M“”“w""‘“(‘“ ( )”] 4 99 g 57; 4 B — 344 ‘( 5-1032)
urata et al (2017)* 7 292 49 12% R 150 (0:54-419)
7 30 292 22 498 257% — 2:48 (1-40-438,
Murats etal (2017) ot ot 368 a (1 . 66) subtotal (95%Cl) 391 071 215% | 222(0:99-499)
Subtotal (95% 1) A ES - 27 (141-366) Total events 1 7
Total events. 36 7 Heterogeneity: '=0.05; y'=117, df-1 (p=0.28); I'=14%
Heterogeneity: t'=0.00; =030, df=1 (p=0-59); '=0% Test for overalleffect: Z=1.93 (p=0-05)
Test for overall effect: 7=337 (p=0-0008) Matched studies
Matched studies Catena et al (2008)* 1 54 27 323 14:5% —_— 2-80 (1:30-6-06)
Catenactal (2008 6 54 9 323 7:2% — -~ 436(1:49-12:80) Milliez etal (2015) 5 124 3 465 73% — . 647(152-2746)
Milliez et al (2015 16 124 16 465 159% —_— 416 (202-858) Mulatero et al (2013)" 7 270 25 810 134% —_— 084(0:36-195)
Mulatero et al (2013)" 20 270 28 810 239% — 223 (124-4-04) Reincke etal (2012 3 281 10 281 135% —t— 131(057-3.05)
Takedaet al (1995) 24 224 12 24 162% —— 212 (1.03-4:35) Savard et al (2013) 46 459 58 1290 203% —— 237 (158-354)
Subtotal (95% Cl) 672 1822 63-2% - 2.78 (1-93-4-00) Takeda etal (1995)" 4 224 9 24 94% —_— 043 (013-143)
66 6 Subtotal (95% C1) 1412 3393 785% gy 1.65 (0-92-2-95)
Total events 5
Total events 86 132
Hgtelouseibay 20 00/ ~2i93.d 3 (p- 00U S Heterogeneity: =033, '=15.08,df=5 (p=0.01) F=67%
Test for overall effect: 7=5.52 (p<0-00001) . . . Test for overaleffect:7-167 (p=010)
Total (95% Cl) 1063 3893 100-0% 4 2:58(1-93-3-45) Total (95% C1) 1803 5464  100:0% - 177 (110-2-83)
Total events go2 & Total events o7 159
Heterogeneity: T'=0-00; x’=3-68, df=5 (p=0-60); Heterogeneity: ©'=0.24; y*=16-41, df=7 (p=0-02); =57%
Test for overall effect: 7=6-43 (p<0.00001) Test for overall effect: 2-238 (p=0.02)
Test for subgroup differences: '=0.44, df=1 (p=0/51); F=0% Test for subgroup differences: y’=035, df=1 (p=0.56); =0%
T T T J
005 02 15 20 005 o ¢ o
Essential Primary Essential hypertension Primary aldosteronism
Primary aldosteronism  Essential hypertension OR (95%CI) Primary aldosteronism  Essential hypertension OR (95%Cl)
Events  Total Events  Total  Weight Events  Total Events  Total  Weight
Not matched studies ] 5 - s B Not matched studies
Monticone et al (2017)" . a’ Monticone etal (2017)7* 0 99 2 1573 39% ——T————— 316(0:15-66-24)
Murataetal (2017) 292 E o8 163% il s aiigann 6 292 6 8 )
Murata etal (2017) 9 49 QLY 172(055-5:38)
Rossi et al (2013)"° 12 180 1 143 55% 1013 (130-78-96) 391 2071 24:9% 1.85 (1.64-5.40)
Subtotal (95% C1) 571 214 365% e 293(0.91-9-47) Subtotal (95% C1) ! A
Total events 3 3 Total events
Heterogeneity: =0-66; =561, df=1 (p=0.06); =64% Heterogeneity: t'=0-00; X’=0-13, df=1 (p=071); =0%
Test for overall effect: Z=1.80 (p=0-07) Test for overall effect: 7=1-13 (p=0-26)
Matched studies Matched studies
Catena et al (2008)> 7 54 10 323 146% _— 466 (169-12-84) Mulatero et al (2013) 2 270 2 810 87% o e 3.01(0-42-21:51)
Milliez et al (2015)7 9 124 3 465 106% ———— 122053214523) Savard etal (2013)” 19 459 16 1290 401% —a— 344 (175-675)
Mulatero et al (2013) 5 200 15 310 183% e 2:25(1:02-4:96) Takeda etal (1995) 8 224 9 24 264% 0-88 (034-2:34)
Savard etal (2013) ge 459 14 by 229 —=— 372(183-754) 953 2324 751% 2:03(075-552)
907 2888 635% - 401 (2:25712) Subtotal (95% Cl)
Subtotal (95% C1) . " Total events 29 =
e Heterogeneity: T°=0-45; =516, df=2 (p=0-08); =61%
Heterogeneity: 1'=0-13; ’=4.77, df=3 (p=019); P=37%
. - sz (206-593) Test for overalleffect: 2139 (p=0-16)
Test for overall effect: Z=472 (p<0.00001) hass e 00.0% - 205(111-378)
Total (95% C1) 1478 5120 100.0% Total (95% CI) o
S 70 75 Total events 35 35
Heterogeneity: 1'=0-24; ’=11.75, df=6 (p=0-07); =49% Heterogeneity: 1'=013; x’=5-40, df=4 (p=0-25); '=26%
Test for overall effect: Z=6-43 (p<0-00001) Test for overall effect: 7=2:29 (p=0-02)
Test for subgroup differences: =022, df=1 (p=0-64); P=0% Test for subgroup differences: =002, df=1 (p=0-90); <0%
T T T T r T T 1
002 01 10 50 001 01 1 10 100
— —> «— —
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Presentation Notes
32 studies with 3838 p with PA and 9284 with HTN. Stroke, CVD, Afib, HF. Same in APA and BAH (however only 3 studies and small number of events). Also, increased risk for DM OR 1.33, MS 1.53, LVH 2.2
Results were independent of BP level, age and sex
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Adrenal vein sampling versus CT scan to determine
treatment in primary aldosteronism: an outcome-based
randomised diagnostic trial

* No significant difference in intensity of antihypertensive medications at
1 year. Target blood pressure was achieved in 42% in CT-based and
45% in AVS groups (p=0.82)

* Biochemical cure was achieved at a similar proportion between groups
(80% vs 89%, p=0.25)
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Presentation Notes
92 p in each group (46+46), no difference in QoL


CT vs AVS

» Based on retrospective data from 18 internationally distributed centers

Complete 39% (90)

37% (196)

. 49% (113) | Clinical

i _48%{2501 [ success
Absent 13% (30)

15% (80)

80% (188)
Complete
93% (491) |*
Partial F'B% (18) | Biochemical
5% (25) success
Absent 12% (29) ",
2% (10) |
0 20 40 60 80 100

Proportion of patients (%)

D CT scan . AVS

Diagnosis by CT was associated with decreased likelihood of complete biochemical
remission compared to AVS (OR 0.28; 0.16-0.50; p<0.001)
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Presentation Notes
Higher likelihood for complete clinical success in females and young 


JOutcomes after adrenalectomy for unilateral
primary aldosteronism: an international
consensus on outcome measures and analysis of
remission rates in an international cohort

Complete biochemical success
Correction of hypokalaemial| (if present pre-surgery) and
normalisation of the aldosterone-to-renin ratio**; in patients

Complete clinical success
Normal blood pressure* without the aid of antihypertensive

medication with a raised aldosterone-to-renin ratio post surgery,
. L. aldosterone secretion should be suppressed in a confirmatory
Partial clinical success testt it

The same blood pressure as before surgeryt with less A .
] = o o Partial biochemical success
antihypertensive medicationS§ or a reduction in blood pressure Correction of hypokalaemial| (if present pre-surgery) and a

with either the same amount or less antihypertensive raised aldosterone-to-renin ratio** with one or both of the

medication following (compared with pre-surgery): =50% decrease in
baseline plasma aldosterone concentration; or abnormal but

Absent clinical success improved post-surgery confirmatory test resultt+

Unchanged or increased blood pressuret with either the same Absent biochemical success

amount or an increase in antihypertensive medication$q Persistent hypokalaemial| (if present pre-surgery) or persistent

raised aldosterone-to-renin ratio**, or both, with failure to
suppress aldosterone secretion with a post-surgery
confirmatory testft

Outcome assessment

Outcome assessment should first be done in the 3 months
post surgery, but final outcome should be assessed at
6-12 months

Annvual reassessment
Outcome should be reassessed annually§§

Complete clinical success in 37% (17-62%), complete biochemical success averaged 94%.
Female sex and younger age were independently associated with clinical success

THE UNIVERSITY OF . . .
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Presentation Notes
31 experts from 28 centers reached the consensus and then retrospectively analyzed data from prospective cohorts


AVIS-2 study: clinical benefits of AVS

o Data of 1625 p. in 19 tertiary centers

A

60-
50/

401
3 301

20-
10-
o]

60
501
40

= 304
20
101

BP Outcome
by Surgical vs Medical Treatment
[ Cured @ Improved
[ Markedly improved |l Not improved

Adrenalectomy Medical therapy

BP Outcome

BP Outcome in AVS-guided vs Non AVS-guided

604
504

32 304
20-

Adrenalectomized Patients
[0 AvS-guided non AVS-guided

" Cured Markedly  Mildly Not

improved improved improved
BP Outcopne

in AVS-guided Adrenalectomy by Sex D in Non AVS-guided Adrenalectomy by Sex

Men ____ Women

Blood Pressure Qutcome

604

501

Men Women

Blood Pressure Qutcome

:_:m. THE UNIVERSITY OF

&y CHICAGO MEDICINE &
BIOLOGICAL SCIENCES

Rossi et al. Hypertension 2019 26


Presenter
Presentation Notes
AVS-guided adrenalectomy showed clearly better cure of HTN, 2x more frequently in women.
AVS was successful in only 80% and allowed identification of unilateral PA in 45.5%


Follow up

« Underwent Right adrenalectomy on 9/21/2017
» Pathology showed nodular adrenocortical hyperplasia
» Aldosterone on 9/22/17 was < 4.0 ng/dL

» Over the following 3 months, diltiazem discontinued, started on
amlodipine/Olmesartan 10/40, remained stable until last year when BP
150/90.

» Weight stable, HbAL1C 4.8, Cr stable 1.4, GFR 52, normal electrolytes
(K 4.3)

* Added Indapamide 2.5 mg
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Treatment and QoL

-— - ADX+
MRA
Norm
score

6 months sraret ADK

12 months

Baseline
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Presentation Notes
Prospective study on 92p with ADX and 92p MRA using RAND-36 and EQ-5D.
ADX is better and restores QoL to that of the general population at 1y
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