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Abstract: [ Objective] To explore the clinical value of urinary aldosterone concentration (UAC) in primary aldoste-
ronism (PA) screening and to evaluate the consistency of the two methods, liquid chromatography tandem mass spectrome-

try (LC-MS/MS) and chemiluminescence immunosorbent assay (CLIA) , for determining UAC.[ Methods] Among the 133
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patients with suspected PA enrolled from October 2018 to August 2019, 55 were diagnosed with PA (30 with aldosterone—
producing adenoma and 25 with bilateral idiopathic hyperplasia) and 78 with essential hypertension (EH). Parallel deter-
mination of UAC was done with LC~MS/MS and CLIA assays on all subjects, then we compared the two methods and evalu-
ated their correlation and consistency. Reciever operating characteristic (ROC) analysis was applied to assess the diagnos-
tic accuracies, area under the curve (AUC) and cutoff values of UAC, plasma aldosterone concentration (PAC), random
aldosterone to renin ratio (ARR) and urine aldosterone to renin ratio (UARR). Furthermore, ROC analysis of high urine
sodium subgroup (urine sodium=> 130 mmol/24h) was performed to evaluate the impact of sodium intake on PA screening.
[Results] DUAC,,,, and UAC, . yous Were positively correlated (r=0.69, P < 0.001). Bland—Altman analysis showed poor
consistency between CLIA and LC-MS/MS. @ The diagnostic efficiency of UAC and PAC in PA screening was equivalent
(P>0.05), while ARR was more efficient than UAC and PAC (P < 0.0001). AUC of UAC,,,,, UAC, . yous» PAC and ARR was
0.739, 0.659, 0.723, 0.943, respectively. The cutoff values for them were 5.1 pg/24 h, 11.6 pg/24 h, 27.6 ng/dL and 23.2
ng-dL™/(wg-L"h™), respectively. @Both UARR,,,, and UARR, _ s performed as well as ARR in PA screening. AUC of
UARR,,,;, was 0.924 at the cutoff value of 1.75 pg+24h™"/(ug-L"-h™). While AUC of UARR, s Was 0.906 at the cutoff
value of 4.63 pg-24h™"/(pg-L"-h™"). AUC of UAC,, yys in high urine sodium subgroup was 0.708 at the cutoff of 14.9 g/
24 h. @The diagnostic efficiency of UAC made no difference after sodium intake increased to 130 mmol/24 h or higher.
[ Conclusion] UAC alone is of little clinical value compared to ARR in PA screening and can serve as a supplementary indi-
cator currently. But UARR, a combintion of UAC and plasma renin activity (PRA) , is as valuable as ARR for screening
PA. The optimal cutoff values of UAC, . yys and UAC,, are 11.6 wg/24 h, 5.1 wg/24 h, respectively. The optimal
cutoff values of UARR, . yqus and UARR,,, are 4.63 pg-24 h™'/(pg-L'-h™") and 1.75 pg-24 h™'/(pg-L"'+h™"), respec-
tively. Besides, significant bias of UAC observed in CLIA and LC-MS/MS results indicates that appropriate definition of
cutoff value and reference range for each method are mandatory.

Key words: urinary aldosterone concentration (UAC) ; primary aldosteronism (PA) ; liquid chromatography tandem
mass spectrometry (LC—MS/MS) ; chemiluminescence immunosorbent assay (CLIA)
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Scatter plot showed a good relationship between UAC,,,, and UA-
Cyeysmss With a Spearman correlation coefficient of 0.69 (P < 0.001).
UAC: urinary aldosterone concentration; CLIA: chemiluminescence im-
munosorbent assay; LC-MS/MS: liquid chromatography tandem mass
spectrometry
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Fig. 1 Scatter plot between UAC,,,, and UAC, ._ygus



Sial BE W SR DRI IR Ve P R R T M 2R ) G A (E B TR i Ak RO GRS 1 LR 567
#1 FEESEHSAEBENERIGKRFE

Table 1 General characteristics of subjects [xts, M(P,~P,,) ]
Groups PA EH % P
N(Male/Female) 55(26/29) 78(45/33) 1397 0.237
Age 48.56+12.70 42.98+12.35 -2.534 0.012"
Systolic blood pressure/mmHg 149.72+19.03 142.35+21.23 -1.423 0.125
Diastolic blood pressure/mmHg 89.1+11.50 87.91+12.46 -0.944 0.371
Body mass index/(kg/m*) 23.6+3.7 23.8+3.0 1.012 0.378
Glucose/(mmol/L) 4.80(4.43~5.28) 4.70(4.40~5.30) 1.131 0.258
ALT/(U/L) 18(14~29) 22(15~36) 1.304 0.192
Cr/(pmol/L) 75.0(63.3~87.0) 78.0(67.0~90.0) ~0.617 0.537
Serum Na*/(mmol/L) 141.33+2.34 140.24+2.22 -2.703 0.008"
Serum K*/(mmom/L) 3.57+0.47 4.02+0.37 6.182 <0.0001"
Urinary K*/(mmol/24 h) 43.22(28.98~ 68.67) 29.35(23.40~39.12) 4.323 <0.0001"
Urinary Na'/(mmol/24 h) 122.00(87.53~160.23) 116.35(88.35~166.75) 0.100 0.920
Upright PAC/(ng/dL) 29.60(19.38~40.23) 19.00(12.89~28.50) 4368 0.002"
Upright PRA/(pg-L"'-h™) 0.23(0.06~ 1.10) 4.71(2.08~ 13.79) -8.131 <0.0001"
Upright ARR/ng-dL™"/(pg- L™ -h™") 105.0(21.43~ 737.50) 3.94(2.23~ 8.42) 8692  <0.0001"
UAC,,,,/(pg/24 h) 5.90(3.63~ 8.48) 3.40(2.30~ 4.58) 4.583 <0.0001"
UAC, s/ (ng/24 h) 11.70(4.98~ 21.05) 6.70(3.80~10.60) 3.121 0.002"

Clinical characteristics of subjects. Data were expressed as mean=SD, or median (P,;~P,;). P: Compare between PA group and EH group;

PA: Primary aldosteronism; EH: Essential hypertension; PAC: Plasma aldosterone concentration; PRA : Plasma renin activity; ARR: Aldoste-

rone to renin ratio; UAC: Urinary aldosterone concentration; CLIA: Chemiluminescence immunosorbent assay; LC-MS/MS: Liquid chroma-

tography tandem mass spectrometry. !’ P<<0.05
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Bland-Altman analysis showed poor consistency between CLIA
and LC-MS/MS methods, exhibited a bias (average percentage differ-
ence) of 286.24% higher for LC-MS/MS, with 95% limits of agreement
from =25.07 to 12.11 pg/24 h (two dotted line). No outliers were exclud-
ed (n=126). UAC: urinary aldosterone concentration; CLIA: chemilumi-
nescence immunosorbent assay; LC-MS/MS: liquid chromatography
tandem mass spectrometry

B2 CLIAESLC-MS/MSiEMER UAC
Bland—-Altman 53 #7
Fig.2 Bland-Altmann analysis of UAC,,, versus
UAC, ¢ vsms
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UAC: urinary aldosterone concentration; CLIA: chemilumines-
cence immunosorbent assay; LC-MS/MS: liquid chromatography tan-
dem mass spectrometry; PAC: plasma aldosterone concentration; ARR:
aldosterone to renin ratio
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Fig.3 ROC curve of UAC,,,,, UAC, _ysus: PAC and
ARR to diagnose PA
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AUC ER TG X (P=0.322),
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UARR: urinary aldosterone to renin ratio; CLIA: chemilumines-
cence immunosorbent assay; LC-MS/MS: liquid chromatography tan-
dem mass spectrometry; ARR: aldosterone to renin ratio.
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Fig.5 ROC curve of UAC, ._us to diagnose PA in sub-
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Table 2 Comparison of cutoff of UAC,,, .UAC, ._ysmsUARR, ;. .UARR, . ysms PAC.ARR to diagnose PA
o Sensitivity Specificity Youden’ . —— P »
(%) (%) s index
UAC,,./(pg/24 h) 126 5.1 60.0 78.9 0.389  0.739 (0.653, 0.813) 5.308 <0.001"
UAC, o_yons/(g/24 h) 133 11.6 50.9 80.8 0.317 0.659 (0.572, 0.739) 3.179 <0.0015"
UARR,/pg 24 h'/(pg-L7'+h™") 126 1.75 92.7 78.9 0.716  0.924 (0.864, 0.964) 18.492 <0.001"
UARR, _yous/lg 24 h'/(peg-L'-h™) 133 4.63 85.5 82.1 0.678  0.904 (0.839, 0.949) 15.958 <0.0001"
PAC/(ng/dL) 133 27.6 60.0 73.1 0.331  0.723 (0.639, 0.797) 5.129 <0.0001"
ARR/ng-dL"/(pg-L™"+h™) 133 23.2 72.7 91.0 0.637 0.943 (0.890, 0.976) 25.472 <0.0001"

UAC: urinary aldosterone concentration; CLIA: chemiluminescence immunosorbent assay; LC-MS/MS: liquid chromatography tandem

mass spectrometry; UARR: urinary aldosterone to renin ratio; PAC: plasma aldosterone concentration; ARR: aldosterone to renin ratio; AUC:

area under curve. ' P<<0.05.

IR IZ W 5L e 48 b8 ARRAHY . HLUAC X}
T R 1 ST TR T, RIS ) B SN AT —
iff 5% 3¢ B A0 J5L % (unilateral hyperaldosteronism,
UHA) £ 35 1) UAC 2 35U i /% (bilateral hyperaldo-
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D535 T UAC (A G | —B0PE B HExE T J s 1)
ZW A -

T 5% 245 S 3 WV o 7 000 k) UAC % i
MW B 22 53 0G5 S, B R IE G2
FEHR ARR. FRATHEDN UAC X T JEEE (932 W M (48
IR 2 SR AN HI 0 R X — T8 hn A %
Sy B —FE R UAC BB S B AR iy 28 [ 1 7K SF- 2 5
Bl AN BESE AN Rk P Sk &P . SR uFHE
M, #E—2 % UAC 5 PRA FL{H, B UARR 15 Ky i
BbRIE, 5 ARRIEATXT EL o &5 5 2 B W Fh oy 3
151 UARR 2 Wi 0% 248 UAC W & -7+, H CLIA
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