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Correlation of serum adiponectin and leptin levels with target organ damage and
postsurgical clinical outcomes of patients with primary aldosteronism
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[Abstract] Objective: To investigate the correlation of baseline serum adiponectin and leptin levels with target organ damage and
postoperative clinical outcomes of patients with primary aldosteronism (PA). Methods: A total of 68 PA patients who underwent
unilateral adrenalectomy and had follow-up information for at least 6 months after surgery were included. Serum adiponectin and leptin
concentrations were detected at baseline. Postoperative clinical outcomes were evaluated according to primary aldosteronism surgical
outcome (PASO) criteria. The correlation of serum adiponectin and leptin levels with target organ damage and postsurgical clinical
outcome was analyzed. Results: After surgery, 28 patients (41.2%) with PA were clinically cured and 40 patients (58.8% ) were not
clinically cured. The levels of baseline adiponectin and estimated glomerular filtration rate (eGFR) in the clinically cured group were
higher than those in the clinically uncured group (all P < 0.05) , while body mass index (BMD) , the daily defined dose value of
hypertension medications, the proportion of hyperlipidemia and diabetes were lower (all P < 0.05). No difference in leptin levels was
detected between the two groups. Leptin levels were negatively correlated with the E/A ratio and ankle-brachial pressure index (all P <
0.05). Adiponectin levels were not correlated with target organ damage indicators. Multivariate stepwise logistic regression analysis
showed that lower BMI (OR=0.422,95%CI:0.272-0.653, P < 0.001) and higher adiponectin levels(OR=1.359,95%CI: 1.004-1.840,
P=0.047) were independently associated with postoperative clinical cure. We further stratified patients based on BMI, and identified
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that higher eGFR (OR=1.074, 95%CI: 1.023-1.127, P=0.004) and adiponectin levels (OR=1.816, 95%CI: 1.261-2.616, P=0.001)

were associated with postoperative clinical cure in non-obese patients with PA. Conclusion: Baseline serum adiponectin and leptin

detection is helpful to evaluate PA target organ damage, predict postoperative clinical outcomes, and assist in guiding the accurate

management of PA.
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Table 1 Clinical characteristics of patients with distinct clinical outcomes

Variable

Total (n=68)

Clinically uncured

(n=40)

Clinically cured
(n=28)

Baseline parameter
Age[years, M(Pss, Pss) |
Female[n(%) ]
BMI[ kg/m*, M(Pss,Pss) |
Duration of hypertension[a, M(Pss, Pss) ]
DDD value of anti-hypertensive medications[ M(Pss, Pss) |
Systolic blood pressure[ mmHg, M(Pss, Pss) ]
Diastolic blood pressure (mmHg,% + s5)
Lowest serum potassium (mmol/L,x + 5)
PAC[ pg/mL,M(Pss,Pys) ]
PRA[pg/(L+h) ,M(Pss,Ps) ]
ARR[M(Pss,Pys) ]
Percentage of diagnosis[ n(%) ]
Unilateral aldosterone production confirmed by AVS
Unilateral lesion confirmed by CT
Bypass AVS

Metabolic parameter

51.0(37.5,56.0)

79.8(34.6,145.7)

49.0(32.5,57.5)  51.5(45.3,56.0) 0.292

26(38.2) 14(50.0) 12(30.0) 0.095
26.1(23.4,27.8)  22.9(21.1,24.9)  27.5(26.1,28.7) <0.001
5.0(1.0,10.0) 3.0(0.4,10.0) 8.0(2.0,10.0) 0.109
1.9(1.0,2.4) 1.2(1.0,2.0) 2.0(1.4,2.7) 0.006
143(129,154) 143(128,148) 144(130,158) 0.244
87.74 + 13.85 87.39 + 11.50 87.98 + 15.42 0.866
2.90 + 0.68 2.71 +0.70 3.04 +0.65 0.055
153(119,215) 149(105,266) 154(123,210) 0.893
0.2(0.1,0.4) 0.2(0.1,0.4) 0.2(0.1,0.4) 0.915

84.1(32.2,156.5) 74.1(34.7,134.5) 0.938

18(26.5) 4(14.3) 14(35.0) 0.057
56(70.6) 25(89.3) 31(77.5) 0.352
12(16.2) 8(28.6) 4(10.0) 0.098
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Clinically cured Clinically uncured
Variable Total (=63 ) P
(n=28) (n=40)
Diabetes[ n(%) | 14(20.6) 1(3.6) 13(32.5) 0.004
Hyperlipidemial n(%) ] 39(57.4) 11(39.3) 28(70.0) 0.012
Use of lipid-lowering medications (n(%)] 9(13.2) 1(3.6) 8(20.0) 0.109
TC(mmol/L,x + s) 45+0.9 45+£1.0 4508 0.748
TG mmol/L, M(Pss, Pss) | 1.2(09,1.7) 1.1(0.7,1.3) 1.4(1.1,1.9) 0.001
HDL-C(mmol/L,% + s) 1203 1.3+03 1.1+0.2 0.005
LDL-C(mmol/L, + 5) 27+07 26+07 28x06 0.254
Baseline target organ damage
Left ventricular hypertropy[ n(%) ] 25(37.0) 8(28.6) 17(44.0) 0.306
eGFR[mL/(min-1.73 m®) ,x + s 04.29 + 22 .46 102.14 +20.38 88.71 £22.44 0.016
ABI[M(Pss, Pss) ] 1.2(1.1,1.2) 1.2(1.1,1.2) 1.2(1.1,1.2) 0.760

baPWV [ em/s, M(Pas, Pss) ]

Postoperative follow-up

1531(1400,1726) 1519(1400,1754) 1564(1391,1733) 0.853

DDD value of anti-hypertensive medications[ M(Ps,Ps)]  1.0000.00,1.32)  0.00(0.00,0.00)  1.00(1.00,1.93) <0.001
Systolic blood pressure[ (mmHg, M(Pas, Pss) | 130(120, 140) 130(120,130) 130(125,150) 0.078
Diastolic blood pressure [mmHg,M(st,Pu)] 85(80,90) 80(80,90) 80(80,90) 0.186
A%DDD[ M(Pss, Pss) ] -50(~100,-23) -100(-100,-100) -29(-50,-7) <0.001
ASystolic blood pressure(mmHg,x + s) -12.53 + 18.78 -13.35+1591 -12.10 £20.28 0.812
ADiastolic blood pressure(mmHg, % + s) -3.44 £ 1593 —4.65 + 14.05 ~2.82+16.96 0.680
Biochemically cured[n(%) | 42(61.8) 28(100.0) 14(35.0) 0.008
Serum potassium[mmol/L,M(st,P75) 4.29(4.10,4.50) 4.28(4.10,4.38) 4.32(4.13,4.50) 0.386
PAC[ pg/mL, M(Pss, Pss) 144(94,184) 138(95,160) 161(94,194) 0.316
PRA[pg/(L-h) ,M(Pas,P;) ] 1.4(0.7,6.1) 1.4(1.0,4.8) 1.4(0.6,8.1) 0.659
ARR[M(Pss.Pys) ] 5.5(2.4,29.5) 5.5(2.7,22.6) 5.5(2.2,37.7) 0.715
A% PAC[M(Pss, Pys) ] ~13.0(-46.8,27.2) -19.2(-47.7,243) -6.6(-44.0,31.8) 0.776

AVS: adrenal venous sampling; CT: computed tomography; TC: total cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol ;

LDL-C:low-density lipoprotein cholesterol; ABI: ankle-brachial index; baPWV: brachial-ankle pulse wave velocity; A%DDD: (DDD value of postoperative

anti-hypertensive medications—DDD value of preoperative anti-hypertensive medications )/DDD value of preoperative anti-hypertensive medicationsx

100% ; Asystolic blood pressure: (postoperative systolic blood pressure—preoperative systolic blood pressure )/preoperative systolic blood pressure X

100% ; Adiastolic blood pressure: (postoperative diastolic blood pressure—preoperative diastolic blood pressure )/preoperative diastolic blood pressurex

100% ; A%PAC: (postoperative plasma aldosterone concentration—preoperative plasma aldosterone concentration )/preoperative plasma aldosterone

concentrationX100%.
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The correlations were assessed by Spearman test. Fit curves and 95% confidential intervals were shown in the figures.
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Figure 1 The correlations of serum leptin concentrations with ascending aorta diameter (A ), E/A ratio(B) and ankle-

brachia index(C)
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Comparison of serum adiponectin(A) and leptin(B) levels between
the clinically cured group (n=28) and the clinically uncured group (n=
40) by Mann-Whitney test. P < 0.001.
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Figure 2 Serum adiponectin and leptin concentrations in

patients with distinct clinical outcomes
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Table 2 Logistic regression analysis to identify the factors associated with postsurgical clinical outcomes in patients with PA

OR(95%CI) (Clinically cured vs. Clinically uncured )

Variable

Univariate analysis

Multivariate analysis

BMI

DDD value of anti-hypertensive medications
eGFR

Diabetes

Hyperlipidemia

TG

HDL-C

Adiponectin

0.407(0.264-0.625)"
0.446(0.242-0.821)" -
1.032(1.005-1.060)° -
13.000(1.588-106.451) -
3.606(1.305-9.962)° -
0.185(0.053-0.647)" -
23.073(2.534-210)" -
1.424(1.154-1.758)"

0.422(0.272-0.653)™

1.359(1.004-1.840)

CI: confidence interval; OR: odds ratio; P < 0.05, P < 0.01.
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Table 3 Stratified analysis of clinical characteristics of patients with distinct clinical outcomes

Non-obese subgroup Obese subgroup

Variable (BMI<28 kg/m*,n=53) (BMI=28 kg/m’,n=15)
Clinically cured  Clinically uncured Clinically cured Clinically uncured
Baseline parameter
Case[n(%) ] 27(50.9) 26(49.1) 1(6.7) 14(93.3)
Age[ years,M(Pxs,Pss) | 47(32,58) 52(47,57) 55 52(39,56)
Female[n(%) ] 13(48.1) 8(30.8) 1(100.0) 4(28.6)
BMI[kg/m*, M(Pss, Pss) ] 23.9(20.9,26.8) 25.4(23.1,27.5) 28.3 29.5(28.1,31.8)
Duration ofhypertension[a,M(Pzg,P75)J 3.0(0.3,10.0) 8.0(1.8,13.5) 3.0 3.5(1.8,10.0)
DDD value of anti-hypertensive medications| M(Pss,Pss) | 1.4(1.0,2.0) 1.8(1.4,2.5) 1.0 2.1(1.8,2.9)
Systolic blood pressure (mmHg, % + s) 141 £ 15 147 £ 20 125 146 + 18
Diastolic blood pressure(mmHg,x * s) 88 + 12 88 + 17 78 88 + 14
Lowest serum potassium(mmol/L,E +5) 2.7+0.7 3.0+0.7 3.4 3.1+0.7
PAC[pg/mL,M(Pxs,Pss) ] 144(105,267)  154(110,206) 166.7 166(127,255)
PRA[ng/(L+h),M(Pss, Pss) ] 0.2(0.1,0.4) 0.3(0.1,0.5) 0.4 0.2(0.1,0.3)
ARR[M(Ps, Prs) ] 90.8(30.0,167.3) 46.7(33.6,127.8) 40.7 97.8(65.1,244.9)
Percentage of diagnosis[n(%) ]
Unilateral aldosterone production confirmed by AVS 4(14.8) 11(42.3) 0(0) 3(21.4)
Unilateral lesion confirmed by CT 24(88.9) 19(73.1) 1(100.0) 12(85.7)
Bypass AVS 8(29.6) 3(11.5) 0(0) 1(7.1)
Metabolic parameter
Diabetes[n(%) ] 1(3.7) 9(34.6)" 0(0) 4(28.6)
Hyperlipidemia[n(%) ] 10(37.0) 20(76.9)" 1(100.0) 8(57.1)
Use of lipid-lowering medications[n(%) | 3(11.1) 5(19.2) 1(100.0) 13(92.9)
TC[ mmol/L, M(Pss, Ps) | 4.7(3.8,5.0) 4.4(3.8,4.9) 5.6 4.7(4.1,5.1)
TG mmol/L, M(P»s, Pss) | 1.0(0.7,1.3) 1.4(1.1,2.0) 1.4 1.4(1.2,1.6)
HDL-C(mmol/L,x + s) 1.3+£0.3 1.1 £0.2° 1.2 1.1+0.2
LDL-C(mmol/L,x + 5) 2.6 0.7 2.7+0.7 3.8 29+05
Adiponectin[ pg/mL, M (Pss, Pss) | 9.2(7.7,12.6) 6.5(5.5,7.9)" 8.9 7.006.4,7.9)
Leptin[ ng/mL, M(Pxs,P;s) | 6.2(2.2,12.6) 5.8(3.2,15.0) 19.1 8.2(6.3,25.6)
Baseline target organ damage
Left ventricular hypertropy[n(%) ] 8(30.0) 13(50.0) 0(0) 3(21.4)
eGFR[mL/(min-1.73 m*) ,x + 5] 102 + 21 83 + 23" 103 98 £ 19
ABI[M(Pss, Pss) ] 1.2(1.1,1.2) 1.2(1.2,1.2) 1.1 1.2(1.1,1.2)
baPWV [ cm/s, M(Pas, Pys) | 1531(1429,1802) 1597(1461,1709) 1391 1532(1342,1759)

Compared with the clinically cured group 'P < 0.05, P < 0.01.
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Table 4 Logistic regression analysis to identify the factors

associated with postsurgical clinical outcomes in

non-obese patients with PA

OR(95%CI)

Variable (Clinically cured vs. Clinically uncured )

Univariate analysis ~ Multivariate analysis

eGFR 1.043(1.011-1.076)" 1.074(1.023-1.127)"

TG 0.220(0.064-0.752)" -

HDL-C 13.760(1.382-136.900)" -

Diabetes 13.770(1.596-118.700)" -

Hyperlipidemia  5.667(1.705-18.830)" -

Adiponectin 1.465(1.146-1.874)" 1.816(1.261-2.616)"

‘P<0.05,"P<0.01.
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