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H I : A8 S S iR R M [ B 2 5E (PA) B 5 5 R R MR LK (EH) B33 S TG IR R AR AT HL AL,
TR T e o B B AR S e, 2 TPARRE B B in 5 B RBMAR S RAR R, APAS KR BB B
RGBT IREMKIE, UHIBEPARE N DG RAEFRE. Fik: EBHERE2021.01~2025.01 82 FF
BRE¥MWEER SN FPAEE 2556, EHEE 2324, IR BENER. . HAEREREH (Body Mass
Index, BMI). BEWAEE. HEFHKEUREREREY. HEEER. & - MEFEKE - BERR
%i(Renin-Angiotensin-Aldosterone System, RAAS){5 47 HLAE. B HIFIITSHET, ATRE
WAOEER . SLfifpm, HRERS EHPAAUSEHA N HI <605 4. 2605 H, HITEL TR
X EIPABERAASTEIR 5B REIREY . R KER . 5. BMDEATHIMES . 4R &L
BERLT LR IR AL B TEER . BML. BRI S HEEARMLE F X R EE R, PAHREBEER.
FR 3% i# ¥ & (parathyroid hormone, PTH). 2SR RE 45k BRF5R ¥ 51 (collagen type I carboxy-ter-
minal telopeptide B-specific sequence, B-CTX). AL %X B [ fiF (plasma aldosterone concentration,
PAC). ARREZ X TEHZ (P < 0.001, P < 0.001, P < 0.001, P < 0.001), PRA. Ifi45. Ifi4¥. PINPEE
& TEHZ(P < 0.001, P < 0.001, P < 0.001, P < 0.01). ZBERSYEFKM<60% BE S, PAKPAC.
ARR. PTH. K% E. BEEEE R TEHA(P<0.001,P<0.001,P<0.05,P<0.01), M4&H., Mfi45.
PRAZZE{CTEHA(P < 0.01, P <0.001,P < 0.001). 260% H#&H, PAHARR. PTH. BEEEZEET
EH4(P<0.001,P<0.001,P <0.01), Ii%f. 45, PRAEZEKTEHA(P <0.001,P<0.001,P <0.001).
AR B RPACSPTHE B EAL(r = 0.048, P = 0.035). 45it: PAREBRRBFEVEEET
EHE#, HPACSPTHEIEMR, PAARKFRIETIGETIES HAEERMR. PARE BISERIT. b
FREERDN THB 4 K EE REa ZXREE.
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Abstract

Purpose: This study compared various laboratory parameters between primary aldosteronism (PA)
patients and essential hypertension (EH) patients, explored the effects of aldosterone excess on
bone metabolism, analyzed the correlations between PA-related indicators and bone metabolism
markers, and provided a basis for precision treatment of osteoporosis secondary to PA to improve
the prognosis and quality of life of PA patients. Methods: This study retrospectively collected 255
primary aldosteronism (PA) patients and 232 essential hypertension (EH) patients diagnosed at
Qingdao University Affiliated Hospital between January 2021 and January 2025. The collected data
included age, gender, BMI, maximum systolic blood pressure, maximum diastolic blood pressure,
bone metabolism markers, sex hormone indices, RAAS system parameters, blood lipids, and elec-
trolyte parameters for statistical comparison. To minimize menopausal and postmenopausal influ-
ences, both PA and EH groups were stratified into <60 years and 260 years groups for baseline data
comparison. Correlation analysis was performed between PA patients’ RAAS indices and bone me-
tabolism markers, sex hormones, as well as age, gender, and BMI. Results: This study compared
baseline data and found no significant differences in age, BMI, maximum systolic blood pressure, or
sex hormone-related parameters between the two groups. Osteocalcin, PTH, $-CTX, PAC, and ARR
were significantly higher in the PA group compared to the EH group (P < 0.001,P <0.001,P < 0.001,
P < 0.001), while PRA, serum calcium, serum potassium, and PINP were significantly lower (P <
0.001, P < 0.001, P < 0.001, P < 0.01). After age stratification, in the <60 years group, PA patients
showed significantly higher PAC, ARR, PTH, maximum systolic blood pressure, and osteocalcin com-
pared to EH patients (P < 0.001, P < 0.001, P < 0.05, P < 0.01), and significantly lower serum potas-
sium, serum calcium, and PRA (P < 0.01, P < 0.001, P < 0.001). In the 260 years group, PA patients
had significantly higher ARR, PTH, and osteocalcin (P < 0.001, P < 0.001, P < 0.01), and significantly
lower serum potassium, serum calcium, and PRA (P < 0.001, P < 0.001, P < 0.001). Correlation anal-
ysis revealed a positive correlation between PAC and PTH (r = 0.048, P = 0.035). Conclusion: The
study found that bone metabolism markers were significantly higher in PA patients compared to EH
patients, and PAC was positively correlated with PTH. Hyperthyroidism secondary to PA is associ-
ated with bone loss. Early diagnosis and treatment of patients with PA and vitamin D supplementa-
tion are essential for the prevention of secondary osteoporosis.
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1. 5|8

JE R 1 S (3] P4 22 i (Primary aldosteronism, PA)A& 5 i WL 4k & M il s, R 2 S AR o E £ 43
W R, FEOKMEE AR 2, AR, BER - ERKE - BEHRSERAAS)FE
S0 e R IA S L, A BRASFEAR IR 1] PA S5 DL I PR 40 284 2 /8 [ Wi 983 (Aldosterone producing-
adenoma, APA)FIXUM B T i 5 Jo3 384 A= 5 35010 45 A P4 1 (3] il 384 22 i (Idiopathic hyperaldosteronism, IHA), H
B 32 B0R T 2 AR bR B b i e ] e B8 38 1 FH 26 52 5 I8 3R 52 A4 45 9177 (Mlineralocorticoid receptor an-
tagonists, MRA)UIHR N FEEE 25 WG T [2]-[4]. BEE o0 i B A1 PA RO B A5 S 28 B 400 3 KUK 4
Ji7 %A 1y 1L (Essential hypertension, EH) 5 A /™ 5, i 5 A6 U 7K T () B s AOAS I 5 VR R B8, PA arth 36
B, CAAFRUTAARFERIRS]-[7]. SRR 2 7RI, PA B I & 10 1 & i K~
X AU = AEANRI s, RBCR S BB RSN [8] [9]. B BB FAYE (Osteoporosis, OP) & —Ff i WLy
Wi, RIS B E AR PR, A RO SRR, SnE 3 XK. OP nI 43 )5 &k 1% OP M4k &P OP, 4k
RAE OP 2R, Bl ek B R IHATE I, e H 5 R R R Tl E o 22 10]-[12].

PA /& S84k kPE OP EZJH A, Yokomoto-Umakoshi [13]%5 A\ K — Tk K i afF 70 & I PA FR & HE
A& H7(Vertebral fractures, VF) [ % 5 T-4F PA B35, HEM PA & VF FIMOLfER K 2 . Notsu [14]5F
NBIFFAIUESE PA /& VF RER AR, HAMSF il k. P2 & A (HbA L) MM AR . PA B3E IR
e B RN FROR 55 R Th e TCRE A R A B BB RA KU i R SR Rl 22— [15] [16], - L Ceccoli [16]558 AHF 7T A L
5 EH MHEL, PA 8% PTH /K- HUREGHEM & BZ 380, i iE a5 B8 P8, 4E43% D /KPR LR ZE
5, G MR ZREPURIMRAYGYT JGRE VT R PA B3 PTH /KPR FRAK. TEME. B SUR1 415
KATEALN Z VP BE ST, APA BELTRIGITEREVIRKIL PTH KK, & ERiA S [17] [18].
BP9 R BBy 240 A A T DT 3k S A, o B ] T e LRI 2 5 i PO R R B SO 45 g T 92D iy
JR[19]-[21], F4b PA g BE[E 36 2 155 S S0 00 NS 2 5 B> R I 22—, (B3 BLARHLE] 1 A B i
[22]-[251

B 61 B AORATL I S (3t J ,  BORAE DA 3 o v o 1 B A o R A i 0 WL 8 B0 L 5
RS FR . EAL R BN T, OF AR AR 2 B AL 2R B R AR DR I T X e . S
R HEAE R RO JUE 3, Bl KL 7 A S Ak B2 (Oxidative stress, OS), AT FE
HIFE¥) 2 — G 4 4 (Reactive oxygen species, ROS)H %, ROS X ZFdifiRF. Beigt:. FEE@EBES~4
SO, (R A REIA R TR ORI A R TR A R I A ik, REE R R
OP [24] [26]. HHTCA 2 W 7T UE LB NS & LA R R, HRIUR BTG T7 00 /N BB
RGN PTG [27] (28] AW ITILI PA B35 55 J5UK 1 = L& (EH) 838 1R & UG ER AR bR idE AT LURL, BRI
g [ il B E PA B AR 2, 04T PA BRE S OURAR S 5 A AR DG, DUXT PA B3 B UG
FaRRE HEVR TT PR ALK -

2. B T5E
2.1. HARMNHR

AW FE R RO 2021.01~2025.01 312 T B KM B R B2l PA K B RRZ KN EH (1R &
F, Iy N PA 41255 %1, EH 41 232 ], ANZHLAEEBTE UL T 99 HRYE

2.1.1. ANIRHE
(1) PA 2¥ikpE: HRYE 2024 FRrRAREESE SN b4 (R R MRS [E B 2 52 iR )T 0 & & 4t
W) 47 PA (UL Ir[2]: THETRTES 1) REKMMAIEE EFETERE. 2) 4 EFEMNIHITAN. 3) EHXT
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ARR SZMBCR A Z /> 4 A, ALFERE B SZ AR RS0 DRAFRI R HEER PR A H B . 4) Tl
M IR R B HI FI(ACED). I8 5K 2 2 AR5 HUAI(ARB) 45 5 715 HUAI(CCB) &R AW v] Tt 5
B, PRIREERE, S350 ARR BN, Fit, T L2550 2 B UGEHTRN . ARZGE S R
M <1 ngml " h ! BT IEFARN N R FE & 9F ARR Fh, BB JRRSRE vl BEE K, 4Ry R 25h
I 5) Wi R HIAEE, U o 52 B A RIA(E0) A = 2SS CCB. 22kl (1 B 28 736 P A0 e 1]
W BT 20 ) ng-ml h o A ng/dL B, FH A ARR P9 300 %FF ARR BRI ) 828 n =1 Fifis
SEEGRIFTZ T PA. X T69F B AR HEARER A . (R E 2 AR T rr A K, FLEEREER > 20 ng/dL 1) i&
P W E S W TR T A2 . RS SR RARE RS B A TR 50
mg RFEHFN 2 h 5 & R A WAVR B, 2 dH<30%, W #2814 PA.

(2) EH 2WrrmE: M4 o [ i iR 45 #2024 SEAEITRR) [2913E4T EH B2, L LR 2 —R)
A2 1) 2EMEbRE: EREHBEADIER T, ERH 3 JENEi2 =%, W4 E =140
mmHg F/E &7 > 90 mmHg. 2) FKEEMLEARAE: FKEEESEHVEN & ILE 5~7 K, B il & i & 540
B2 > 135/85mmHg. 3) FHASIMLEFRE: 24 /NEEIAS LR FEME > 130/80mmHg, B¢ A K ML E 13
8 >135/85mmHg, B IAILEFIIE > 120/70mmHg. #7534 BEAEA v i o s L IE 7648 F B TR 2454,
R I AR T 3R bR, A2 W g

2.1.2. HERSARE

(1) BHRHR. £ 8 PR R 5 MBI iR T 55 (2) & FFFUIRARIhBETUEE L 1B MEAF IR A 4
RN E AL 45 B UINAES FECE R IGR; Q) BB, MRASRER. WA RGK
Wi YR . R E B IR RRS s (4) TR R R . OUBRR ER 2 MR S AR T A
B4 ZRZGMINRG]: (5) R <18 BIEH.

2.2. HRE

2.2.1. —fRER
WEE B F SRR . PRI, BMIL %= YS4E [ (Systolic blood pressure, SBP).  #¢ i &7 ik [ (Diastolic blood
pressure, DBP).

2.2.2. SR ERERIR

1) PR IE R : 2 (Testosterone, T). M % (Estradiol, E2) {& # 44 i & (Luteinizing Hormone, LH).
2 B 761 A2 B 2 (Follicle-Stimulating Hormone, FSH).  Zfifi(Progesterone, P). f# ¥ % (Prolactin, PRL);

2) MMAE. JRER M HfR i fabn: H il =8 (Triglyceride, TG). M H[E E#(Total cholesterol, TC). =% &
Ji5 & M (High-density lipoprotein, HDL)+ {4 5 Ji £% [ (Low-density lipoprotein, LDL). Ifil UL (creatinine, Cr)+
JRI& (uric acid, UA). [ (phosphorus, P). M5 (calcium, Ca*"). Ifl#f(potassium, K*);

3) EARUHEbRTEbR: 25 $FE4E4E R D3 (25-hydroxyvitamin D, 25(OH)D3). ‘& 45 & (osteocalcin). I %
B Ji 3 53 /T K (procollagen type I amino-terminal propeptide, PINP).  FUIR 5% if 4 2 (parathyroid hormone,
PTH).1 B JE R FE s ik B 453k > 1l (collagen type I carboxy-terminal telopeptide S-specific sequence, f-CTX);

4) RAAS ZAGitahn: A7 K EE [E BR (plasma aldosterone concentration, PAC). 3747 3K 'H 2% 14
(plasma renin activity, PRA).

2.3. BiRSTHR
JS2F IBMSPSS 27.0 Git Bt BEAT Bla MM BE Ko oo IEZS /3 AR HTHE OB LS + B 20K,
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PHZALIA] LR O AR A ¢ 4556 AR RS 700 TR SR DL A2 80(P25, P75)RoR, AL FEA [H] LL iR
KHAEZHG 58 (Mann-Whitney U £246) . T B0R AL 7 HORoR, LR EEBER R TR . fEARSG
PEG BT, 1B IEAS 70 A0 BB R Pearson AHSG 7 M, ANKF & IR A5 7047 B BHE KA Spearman OG0

B2 TR AT IRDT PA 4 RAAS H5EARBTEAR . X 2 etk BIHMZdE. IESE. F75

ZEPEAIEE S BRAFHEAT RS, S5 RIGFTEZOR . DA P < 0.05 NZ A Gt Lo

3. 58
3.1. —RRELFTR

3.1.1. PA A5 EH AR £ 503

RIFNHEPRHESL AN 255 6] PA . 232 9 EH B3, PA ALEH FHER 59.1 £ 102 %, HiHkE
HEH 45.1%; EH HEF-PFIFR 595+ 11.7 &, BVEEE G 55.2%. Widk 1 Fos, WABFEFR.
BMI. fHmEW4EETLREERE, BEH AEE B SHET PA 4P < 0.05). FHARAEEE. M FF.
B R ROAE R 2. AR EEHEZER . EH AEFH M EHER . mEEEEARES
T PA #41(P<0.05,P<0.05), Hil—=Fg. M6 EZEMLT PA41(P<0.05,P<0.01). PA L EHHFF5 % PTH.
S-CTX. PAC. ARR ZZ & T EH 4H(P<0.001,P<0.001,P<0.001,P<0.001), PRA. Ifi45. Ifi%#. PINP
&#E/NT EH 4(P <0.001, P <0.001, P <0.001, P <0.01).

Table 1. Comparison of baseline data between PA group and EH group

% 1.PA ‘A5 EH LHE BRI TEE

5y AR PA 4 (n = 255) EH #H(n =232) P1H
Age (y) 59.1+10.2 59.5+11.7 0.682
Male (n, %) 115 (45.1) 128 (55.2) 0.026"
BMI (kg/m?) 26.51+3.44 26.64 +3.29 0.666
SBP (mmHg) 170 (160, 180) 160 (150, 180) 0.072
DBP (mmHg) 100 (99, 110) 100 (91.2, 100) 0.031"
T (nmol/L) 9.17 (0.73, 13.5) 10.45 (0.75, 15.55) 0.05
E2 (pmol/L) 62.3 (39.44, 108.55) 89.3 (132, 62.13) 0.244
LH (mIU/mL) 9.55(5.76, 22.34) 7.96 (4.73, 16.43) 0.06
FSH (mIU/mL) 12.4 (5.22,35.8) 8.72 (6.22,26.78) 0.06
Progesterone (nmol/L) 0.54 (0.28, 0.75) 0.61 (0.38, 1.08) 0.425
PRL (mIU/mL) 324 (270.8, 407.5) 321.5(277.25, 446.5) 0.181
TG (mmol/L) 1.54 (1.17, 2.30) 1.44 (1.07, 2.34) 0.032"
TC (mmol/L) 5.02 (4.42,5.65) 5.03 (4.39, 5.49) 0.049"
HDL (mmol/L) 1.27 (1.16, 1.42) 1.36 (1.27, 1.50) 0.018"
LDL (mmol/L) 2.62+0.78 2.74+0.82 0.093
Cr (umol/L) 86 (76.5, 103) 89 (77.25, 98.5) 0.006™
UA (umol/L) 336.82 + 83.88 345.89 £92.52 0.261
P (mmol/L) 1.18 (1.02, 1.4) 1.15(1.03, 1.27) 0.005™
Ca* (mmol/L) 2.28(2.18,2.32) 2.3(2.19,2.38) <0.001"*"
DOI: 10.12677/acm.2025.1551419 660 NS
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K* (mmol/L) 3.66 (3.29, 3.97) 3.76 (3.57, 4.00) <0.001***
25(0H)D3 (ng/mL) 16.48 +7.94 16.82 +5.90 0.6
Osteocalcin (ng/mL) 15.00 (10.70, 20.25) 14.60 (11.05, 16.90) <0.001***

PINP (ng/mL) 37.30 (29.15, 52.50) 40.5 (31.20, 50.95) 0.01*

PTH (pg/mL) 41.40 (34.55, 53.60) 35.15 (27.13, 42.03) <0.001***

B-CTX (ng/mL) 0.44 (0.30, 0.74) 0.42 (0.30, 0.55) 0.001**

PAC (ng/dL) 17.15 (11.11, 22.49) 12.74 (9.06, 18.12) <0.001***

PRA (ng'ml"-h™") 0.16 (0.1, 0.3) 2.11(1.13,3.9) <0.001***
ARR 73.12 (42.17,201.73) 6.61 (3.47,12.17) <0.001***

vE: " P<0.05; *: P<0.01; ™: P<0.001; Age: Fi%; Male: HBVE; BMI: k&% SBP: Hmili4slt; DBP:
B arsk s T: SEEH; B2: METREE; LH: {234 E; FSH: {EBRIEAEY; Progesterone: Z4fH; PRL: HEFLE;
TG: Hih=R§; TC: HJH[EE; HDL: m# R4 A, LDL: KHEREND: Cr: MUK UA: JRER: P: B
K*: M4f; Ca?*: M45; 25(0H)D3: 25 ¥3E4E4 &K D3; osteocalcin: H4H5%; PINP: I Baq7/ i & LuiaTfik; PTH:
ORISR -CTX: 1 B JFERIEmAR g $F9K)F 5] PAC: MK EEMIEA; PRA: MZESIAE R IGH; ARR:
SEA ISR L B P A

3.1.2. HERSER PA. EH EE&FRME

N T RERDTEL ., AR, RATIZEERE PA A5 EH Aok a5 <60 4. =60 %
H, FATHRLTORIXTEL, W5 2 Fin. <60 % E#EH, PA I PAC. ARR. PTH. Smidit. B &R W
Z T EH 44(P < 0.001, P <0.001, P <0.05, P <0.01), iM%, 45, PRA EZEMKT EH 4P <0.01,P <
0.001,P<0.001), >60 % E# 1, EH 4 113 FIEE%E 5T EH 41(P=0.04), PA 4 ARR. PTH. ‘H
KEEST EH41(P<0.001,P<0.001,P<0.01), . M5, PRA EZEMKT EH 41(P <0.001,P <0.001,

P <0.001).

Table 2. Comparison of age group data

2. FRETRIRILE

DOI: 10.12677/acm.2025.1551419

el <60 % 260 %
£3 PA#Hm=132) EHZ#AMm=119) P PA #Hn=122) EH #H®m=113) P1H
Age (y) 50 (47, 56.5) 52 (46.7, 56) 0.241 67 (64.3, 69.8) 69 (65, 71.5) 0.04"
Male (n, %) 67 (50.4) 76 (63.9) 0.031 48 (39.3) 52 (46.0) 0.301
BMI (kg/m?) 282428 282433 0.419  27.3(25.7,27.9) 26.6(25.1,28.3)  0.994
SBP (mmHg) 170 (160, 180) 160 (150,172)  0.008"™ 170 (160,200) 172 (150,180)  0.989
DBP (mmHg) 103 (100, 115)  100(100, 110)  0.400 94 (82.5, 100) 100 (90, 100) 0.196
PAC (ng/dL) 17.2(10.3,24.1)  12.2(8.1,18.2) <0.001**" 16.1+5.5 13.5+52 0.062
PRA (ng'ml™"h™!)  0.16 (0.1,0.29)  2.09 (0.7,3.35) <0.001***  0.1(0.1,0.4) 2.68(1.2,4.0) <0.001**
ARR 70 (39.1,249.3)  7.0(3.5,13.6) <0.001"" 126.4 (46.5,179.3) 5.5(2.8,8.4)  <0.001***
25(0OH)D3 (ng/mL) 16+5.4 154+4.6 0.027 12.5+4.7 16.0+5.6 0.951
Osteocalcin (ng/mL) 15.7 (10.8,20.25) 14.7 (10.4,16.9)  0.07" 15.6 £ 6.3 15£5.0 0.008"*
PINP (ng/mL) 163+6.4 14.6 +4.8 0.245  39.0(29.5,54.3) 30.3(25.3,37.9) 0.008"
661 I DA % 2718k g
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g3k
PTH (pg/mL) 39.8(34,53.4) 39.2(27.18,452) 0.030°  30.3(25.5,37.9) 49.5(35,59.9) <0.001"**

B-CTX (ng/mL)  0.44 (0.3,0.72)  0.46 (0.36,0.55)  0.112  0.47(0.28,1.15) 0.36(0.25,0.55)  0.002**
K* (mmol/L) 3.63(3.13,3.94) 3.70(3.52,3.96) 0.007"  3.64(3.31,3.96) 3.86(3.62,4.10) <0.001""
P (mmol/L) 118 (1.01,1.4)  1.17(1.02,127)  0.101  1.19(1.05,2.82) 1.13(1.03,1.23)  0.017"

Ca?* (mmollL)  225(2.16,2.32) 229 (2.12,2.35) <0.001"* 226(1.39,2.29) 2.32(2.24,2.4) <0.001""*

VE: *: P<0.05; *: P<0.01; ***: P<0.001; Age: E#%; Male: B, BMI: {AEFE4; SBP: HmI4s/E; DBP:
WA KR PAC: MRS AIRERE N ; PRA: MK ALALE FiEPE: ARR: SEALMCKEEE N 5 206 1 Hu{E s 25(0H)D3:
25 FRAMEE K D3 osteocalcin: 853 ; PINP: [ BUFTACJE & Ao ATk PTH: FUIRFZIREER: B-CTX: [ HRER
Huifk pREERF A Pe B KT AR Ca?t: MAS.

3.2. XS

¥ PA i3 RAAS 18R 58 RS EY) . PRIME AR Y. BMIL ZEATAH S0 Ar, ] 1 o
Al L PAC 5 PTH 2 IEAZX(P < 0.05), BMI 5 PTH 21EMIE(P <0.01); PTH 5 25(0OH)D3 2 fAHK(P <
0.001), 5EH & £ IEAHK(P <0.001). 415 3. ¥ 2 fizr, PAC 5 PTH £ 2% IEAH K (r=0.048, P = 0.035),
$E/8 PTH 38 =] B J2 PA BB I R B 5 A .

1
N
PRA
— 0.8
ARR
sex
— 0.6
Age
BMI
— 0.4
T
E2 Hok kkK Kok kkK
=
LH ook ok ook kK ***.
FSH Kok Hokok Fokok ook Fokok ***. 0
Progesterone stk * .
PRL Hokok * *%
e
250HD sk ok
osteocalcin *ok * Hk ok ! [ .
PINP Fk £ | 3 ok M. :
PTH | * Fk Fokk Aok
0.6
B -CTX ok Rk kK ok .
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Figure 1. Correlation analysis between RAAS indexes and bone metabolism markers, sex hormones, age, gender, and BMI in
PA patients
1. PA & RAAS SERRS B RBIREY. MHEE. 6. 430, BMIBEXME S

DOI: 10.12677/acm.2025.1551419 662 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551419

B &%

Table 3. Correlation Analysis of Bone Metabolism Markers with RAAS
3. BRIEREYS RAAS BIHEXMES

PTH (pg/mL) osteocalcin (ng/mL) PINP (ng/mL) 250HD (ng/mL) #-CTX (ng/mL)
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ARR
P1{E 0.611 0.956 0.482 0.692 0.100
i 0.011 3.159 —0.001 —0.001 -2.874
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Figure 2. Correlation analysis between RAAS indexes and bone metabolism markers in PA patients
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