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[ Abstract] Objective To investigate the clinical characteristics of aldosterone producing adenoma (APA) and
idiopathic hyperaldosteronism (IHA) complicated with obstructive sleep apnea hypopnea syndrome (OSAHS) and the
effect of OSAHS on renin-angiotensin-aldosterone system (RAAS) in APA and IHA patients. Methods The clinical data
of 127 patients with primary aldosteronism (PA) diagnosed from May 2010 to Aug. 2019 were retrospectively analyzed.
There were 70 cases of APA, 53 cases of IHA. Another 4 cases were primary adrenal hyperplasia (PAH), so not included
into further analysis. According to the results of polysomnography, the 123 patients of APA or IHA were divided into
OSAHS group (96 cases) and non-OSAHS group (27 cases ). The patients with OSAHS were divided into mild, moderate
and severe subgroups based on apnea hypopnea index (AHI).The clinical characteristics, biochemical parameters, plasma
renin activity, aldosterone levels, and the ratio of aldosterone to renin activity (ARR) in the patients of APA and IHA
complicated with OSAHS were compared with those of the patients without OSAHS. Results There were 49 OSAHS
cases (49/70, 70.0%) in APA patients. and 47 OSAHS cases (47/53, 88.7%) in IHA patients. The age, male ratio, body mass
index (BMI), waist circumference, triglyceride, blood uric acid, and blood creatinine in APA patients with OSAHS were
higher than those in APA patients without OSAHS (P<0.05), while high-density lipoprotein and estimated glomerular
filtration rate (eGFR) were lower (P<0.05). Compared to the patients without OSAHS, THA-OSAHS patients had higher
BMI and waist circumference (P<0.05). Moderate/severe OSAHS-APA patients exhibited higher plasma renin activity
levels and lower ARR values than the APA patients with no/mild OSAHS (P<0.05). There were no significant differences
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in plasma renin activity, aldosterone levels, and ARR values between moderate/severe OSAHS-IHA group and no/mild

OSAHS-THA group. Conclusion The prevalence of OSAHS is significantly higher in the patients with PA than normal

population, and OSAHS may aggravate glycose, lipid and uric acid metabolism in PA patients. Moderate/severe OSAHS

can increase renin levels and decrease ARR values in APA patients, but has no significant effect on RAAS in IHA patients.
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Table 1 Clinical characteristics of the APA with OSAHS and APA without OSAHS patients

Characteristic APA-OSAHS group (n=49) APA-nonOSAHS group (n=21) P

Agelyr. 49.1+£9.9 39.4+12.0 0.001
Male/case (%) 30 (61.2) 5(23.8) 0.004
BMI/(kg/m’) 26.4+4.1 22,9433 0.001
WC/cm 92.74£9.7 80.3+£8.0 0.000
Potassium/(mmol/L) 3.0+0.5 3.0+0.5 0.747
24 h urinary K*'/(mmol/L) 46.3 (29.4, 57.4) 54.5 (42.4, 86.0) 0.048
SBP/mmHg 176+22 183+23 0.256
DBP/mmHg 109+15 112+11 0.451
Fasting glucose*/(mmollL) 4.9 (4.6,5.3) 4.6 (4.3,5.2) 0.137
HbAIC" /% 5.6 (5.3,5.8) 5.5 (5.0, 5.7) 0.221
Triglycerides /(mmol/L) 1.4(0.9,2.1) 0.9 (0.6, 1.0) 0.000
Total cholesterol/(mmol/L) 4.4+0.8 4.4+0.9 0.744
HDL cholesterol/(mmol/L) 1.2+0.4 1.5+0.4 0.002
LDL cholesterol/(mmol/L) 2.6+0.7 2.4+0.8 0.263
Uric acid/(umol/L) 337.1+96.1 273.8+71.1 0.009
Plasma creatinine/(umol/L) 74.0+20.8 58.9+14.2 0.003
eGFR/(mL/(m1-1.73 m") ) 96.9+18.5 111.0+16.8 0.008

*Median (P,;, P,;); APA: Aldosterone producing adenoma; OSAHS: Obstructive sleep apnea hypopnea syndrome; BMI: Body mass index; WC: Waist
circumference; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; 1 mmHg=0.133 kPa; HbA1C: Glycated hemoglobin A1C; HDL: High-density
lipoprotein; LDL: Low-density lipoprotein; eGFR: Estimated glomerular filtration rate
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%2 IHA-OSAHSSIHA-nonOSAHSHE & Kl FR4FE
Table 2 Clinical characteristics of the IHA with OSAHS and IHA without OSAHS patients

Characteristic THA-OSAHS group (n=47) THA-nonOSAHS group (n=6) p

Agelyr. 51.7£10.6 51.2+10.3 0.900
Male/case (%) 26 (55.3) 3 (50.0) 0.805
BMI/(kg/m’) 26.6+3.7 22.6+3.3 0.014
WC/cm 93.9£10.1 79.2£9.3 0.004
Potassium/(mmol/L) 3.3+0.4 3.1+0.5 0.321
24 h urinary K'/(mmol/L) 46.8+15.9 31.9+12.1 0.052
SBP/mmHg 170+23 175£25 0.600
DBP/mmHg 10515 108+15 0.676
Fasting glucose*/(mmol/L) 5.1(4.7,5.8) 4.7 (4.4,5.6) 0.197
HbAIC /% 6.0 (5.3,6.5) 6.0 (5.3, 6.4) 0.891
Triglycerides*/(mmol/L) 1.6 (1.2, 2.0) 1.4 (0.8,2.1) 0.246
Total cholesterol/(mmol/L) 4.5+1.1 4.5+0.6 0.923
HDL cholesterol/(mmol/L) 1.2+0.3 1.310.1 0.437
LDL cholesterol/(mmol/L) 2.7+0.9 2.610.6 0.734
Uric acid/(umol/L) 373.7+85.0 348.3+96.8 0.501
Plasma creatinine/(umol/L) 71.0+18.4 78.5+28.3 0.378
eGFR/(mL/(mL-1.73 m") ) 98.9£19.0 96.4+24.2 0.787

IHA: Idiopathic hyperaldosteronism; *, OSAHS, BMI, WC, SBP, DBP, HbA1C, HDL, LDL and eGFR note the same as table 1
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Table 3 Comparison of renin-angiotensin-aldosterone system (RAAS) between the moderate/severe OSAHS with APA group and no/mild OSAHS with

APA group
Item No/mild OSAHS-APA group (n=40) Moderate/severe OSAHS-APA group (n=30) P
Supine PRA/(ng/mL-h) 0.09 (0.05, 0.14) 0.14 (0.06, 0.41) 0.021
Supine PAC/(ng/dL) 25.6 (21.4, 36.8) 26.2 (23.8,33.1) 0.809
Supine ARR/((ng/dL):(ng/mL-h)) 355.3(178.9, 512.2) 184.1 (72.1, 448.9) 0.039
Upright PRA/(ng/mL-h) 0.13 (0.06, 0.44) 0.40 (0.12, 0.88) 0.032
Upright PAC/(ng/dL) 32.4(24.1,40.0) 29.1 (227, 35.0) 0.352
Upright ARR/((ng/dL):(ng/mL-h)) 290.8 (143.1, 541.4) 93.2 (34.1, 275.8) 0.021

Values are indicated as median (P,;, P,;); PRA: Plasma renin activity; PAC: Plasma aldosterone concentration; ARR: Aldosterone to renin activity ratio;
1 ng/dL=27.7 pmol/L

4 PEEOSAHS-IHAAS T EEZOSAHS-THAHRAASHIELE
Table4 Comparison of renin-angiotensin-aldosterone system (RAAS) between the moderate/severe OSAHS with IHA group and no/mild OSAHS with

IHA group
Item No/mild OSAHS-THA group (n=20) Moderate/severe OSAHS-THA group (n=33) P
Supine PRA/(ng/mLh) 0.16 (0.08, 0.27) 0.16 (0.07, 0.25) 0.559
Supine PAC/(ng/dL) 18.5 (14.6, 22.1) 22.4(17.8,24.1) 0.072
Supine ARR/((ng/dL):(ng/mLh)) 116.8 (74.4, 254.3) 182.6 (97.4, 295.3) 0.178
Upright PRA/(ng/mL-h) 0.29 (0.24, 0.59) 0.29 (0.12, 0.51) 0.493
Upright PAC/(ng/dL) 23.0(19.9,29.7) 25.5(22.9,34.7) 0.243
Upright ARR/((ng/dL):(ng/mL-h)) 72.7 (48.8,111.9) 87.0 (56.7, 234.8) 0.183

Values are indicated as median (P,,,P,;); OSAHS notes the same as table 1; IHA notes the same as table 2; PRA, PAC, ARR note the same as table 3
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