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(5 E] B8 AFHE A PR FETHE Z0E (primary aldosteronism , PA ) £ 3 77 [l 75 B IR 52 iR i 2 (parathyroid hormone, PTH ) 7K
AR, R R 2 e 5 A DB S B R ASeE o Tk BT A B 5 A2 W0 PA f835 (59 1)) B it & P v il e
S (148 ) I PR TR}, LA PA F Hh I3 PTH L I 4555 28 A HE A5 LA SO R 7S i G S B AR (b . SRR A 43 B4t
S PTH K ARG A ST 52 B 22, 31T PTH K S5 22 O S S5 S AT . 885 : SR &M s m e AH Lk, PA 2B
FHHUE PTH K- TR, A5 K R, HARAS K i PTH ILAE £ 35 HL ) 83538 (P < 0.05) o #E—25 25086 01IH /007 s i
5 (B=-11.313, P=0.008) . Il ¥ (B=-4.577, P=0.003 ) } F£Ail PRA (B=-9.229, P=0.030) J2 IfiL 3§ PTH 7K Fo 0 37 5200 K 2% PA
FH A O MR LA 5 IR R M i R (P < 0.05) , LG PTH K- 72 ugﬁﬂi@l‘ﬂ;ﬁ AR (LVDD) 2oL 24
AW (LVSD) B 220 55 P4 (LAD ) IEAHS& , ELU ST 757 1 He B I 2% 1 il K- o 538« w5 L7 PTH ZKF AIRIMAS & PA B
BT ZAARARAE . Hod s PTH ZKSF 0] BE-5 PA (5O KU N %o
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Changes and factors affecting parathyroid hormone in primary aldosteronism and
correlation with parameters of left ventricular structure
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[Abstract] Objective: To investigate changes and factors affecting serum parathyroid hormone (PTH) level in patients with primary
aldosteronism (PA ) and its correlation with parameters of left ventricular structure. Methods: A total of 148 patients with primary
hypertension (PH) and 59 patients with PA were enrolled in this study. The plasma levels of aldosterone, renin activity, PTH and
calcium and related markers were measured. Parameters of Doppler echocardiography were recorded. Univariate and logistic analysis
were conducted to investigate the predicators of serum PTH level. Correlation analysis was conducted between the serum PTH levels
and parameters of left ventricular structure. Results: Serum PTH level was significantly elevated, along with decreased calcium levels
in patients with PA compared with patients with PH (P < 0.05). Stepwise multiple regression analysis showed that plasma levels of
renin activity (B=-9.229, P=0.030) , serum levels of K*(B=—4.577, P=0.003) and Ca*" (B=-11.313, P=0.008) were independently
associated with serum PTH level. Serum PTH level was positively correlated with left ventricular diastolic diameter (LVDD) , left
ventricular end systolic dimension (LVSD) and left atrial diameter (LAD) , irrelevant with blood pressure and plasma levels of
aldosterone. Conclusion: Elevated serum PTH level is an important character in PA patients. Plasma levels of renin activity, serum
levels of K*and Ca’" are main factors influencing the serum PTH level in PA patients. Elevated serum PTH level might relate with
increased cardiovascular risk in PA patients.
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J5i g P T T 1 3% 22 9E (primary aldosteronism,
PA) S5 UL AR M vms il i PR LB Ui PR 3R
IRy v I R BSOS AR IR | v T TR IR 2R
PESE ., EAMNRA TR AT W, PA 78 & I G
IR HRZI 10% " [F N Sang 55 YRS 7
F [ HE A P I R R R, PA R SRR R A
7% SRR LT B F A L, PA ik A
P9 I R A DRV B e iU A
TR TR R M el SR, HOZ A S T 1 e
Tt P, 6T PA B9 R 2 W AR NGR T A
HEE X,

I 5 | LG L5 A , 0 DA B R B 22 AF 9 DG T PA
ARG IFARIMAT | 35 L7 FHAR 25 R 3R KO S 4k Ak
FARSS IR DI RETTHE 7 o TTAWFFEHED , =5 13 FHIR
SR & (parathyroid hormone , PTH) IfiLfiE AL 7] L)
SR BAERE PA R v s T [ R 10U L 38 P Rgii i |
O LA R DRERY S, BT PA JE 0 1 45798
o DRSPS AR DI Bl S i A
ARI PAJH] . {HZEIET PA Il PTH K P 142
1k, 2 PR R DL H R 75 50 RS H i S R
TEAHICHIBIT S

AR5 38 2ok 18] B B TR B T 5 4F BT R S B Y
PA BB G IR (BEDTBORE, B TER DT PA BB Il e
PTH/KF-HY 724k 520 PR 3R K H 5 O S5 H4 48 F []
FYAH DG

1 XEMTTIE

1.1 AR %

PEFE 2010 4F 1 H 22015 4F 8 H 16 7 5 K2 [t
J& SR B BN A R IZ2 1Y PA B IR IGA 1Y
JRE MR MR B . Hod PA L9 ARRHE: DPA 12
Wi BH A @ 32 B2 5L 50 2= J il Bh R A Bkl 5T 4. SR
B JCHE S D ER A S5 5 DR & M & R 44
XL AR : OFF5 & R Wibs i s QHE
BT A 4k P s i R IR . Sl bt . O &35 1)
REANA; QB IR AMHIRSE IR DIRETTHERE . [nlBtP:
AR A IR IR B S BE VT Bk
1.2 Fix
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JIT A R TR AT T B-32 R BELA 77 145 55
5K ZR A A ) 0 A R K ER [ RS2 AR RH I 5 2
Ko T 24 S WEWR SIS R PR 7] 22 /0 2 T s [ T 32 AR5 4t
Nz 4T S BON se-E FIRERRER
A L gy 70 4 o 0t e o ARG 0 R T RN 2 OE

BT IR AKCOE G BAT L R R,

PAZWARHE " (DA 8T8 & I % [ =140/
90 mmHg(1 mmHg=0.133 kPa) , 8l L2548 |, 1
SN 5 T2 100« P U FHE A e 1 ' 2400
4 L1 (aldosterone to renin ratio, ARR)>25; @ik
B T IR AR Z A — 00 37 RMO R ST A I 2K
B Z 1% P (plasma renin activity, PRA)<I ng/(mL-h);
RHEE AR MR 2G 2 h )5, ARR=30" ; @15 AR S
SR S

FARGI bR : QB E R EHHBRFARZLER
TIE s QFEAZR 2 WIBA S A2 s XTI /s A4 2 4
FRRMZE 15 SR F AT AR IR Il (adrenal
vein sampling, AVS) B & S AFAEA R
122 FREREM

FARTy A BT B R DR
Ko HEINE :PAFREEAEZTFRI~6 MG
HEATREVI R A . HARP A N 280k} T B
FE 2P G 0 (R 2 R st ), S 2 R i Gt 1
IML77 PTH PRA K I [T 7K (PA GO 45
123 FFhkE

TSR ITAT R N 2250, s s Bk, St =
SRR AR e R DD A R A S,
WEALDERERE MO EERIFN, AOEHEE
(LVM) =1.04 x [ (IVSTD + LVDD + LVPWTD) -
LVDD’|-13.6; £/ &= H g 8 A (LVMD) = 2.0 F
EARFRIAY , ZZ0EEE L LVMICHE ) >
134 g/m*; LVMI(Zc ) > 110 g/m®™' . TVSTD : %5 [A]
B &7 5K R R BE 5 LVDD « 20 58 &7 5K AR 4%
LVPWTD : 7.0 28 &7 5K R M0 i B JEE 5 IR I iE
JEFE M A5 K SR T 2.25 mmol/L (5256 1F % S %
8 LR 2.25~2.75 mmol/L) . {5 PTH IfiL i J2: 5 IfiL
PTH K T 6.8 pmol/L ( 2460 % 1FH 2 % i [l hy 1.3~
6.8 pmol/L) .
13 %itEF

FIAA TEZS 3R BT BORHA R bR 22 (x £ 5)
FOR, PIULIA] FL AR FH e K565 AR IE S 4340 T 0%
RELAH A E (PO o 8k B ) [M(Qi~Q,) 1R, T4
] A R AR SRS 56 o TTHEC7ERE U B sk i 43
IR, A BRI RS o ZEAHDCHE S, AN
PFA IE S A B A T 1 B4, - J 3G I 1E 25 1
J& , 5Ly PTH #8497 Pearson #0047 5 iR 43
Ji A B Gt LA FE PR AN A LLUIALTE PTH Ky
Ap e T Z2 B A AR A B YR 4
TR AL SPSS17.0 4B, P< 0.05 £ 3 A ST
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AHFFE I A PA He 59 1], i P s il i
H 14841, A FAREEEDAR)E 3 H B TR
Vi, Horb 36 4 H 2 58 35 PTH K AHICHR BRI
2.1 PA#EH P ik PTH A8 £ 4547 TAL AT vm B
F oM

I R v I R R B, PA SR 3 i 4 R [
KT, B R TEYE R, ARR (6.0 2 T, Ak
SRR AN TR . R, PARRE I A5 KO R
[ (2.36 £ 0.15) mmol/L vs. (2.43 + 0.14) mmol/L. ], IfiL
PTH 7K F-F+ 5[ (6.98 + 3.72) pmol/L vs. (5.59 +2.87)
pmol/L |, HARAS K &5 PTH IfiLAE H 35 L3 i, 43531
}916.95%F132.20%, LA, PA BE FRET FREIL K
PREEAKFE BRI, FRIRPRIIE G F2E S
(P<0.05) PIAIFEPERIRG G AR i e i
40 Fe ST o Fe RS 7K ST 45 5 T ¥ G B 3 T 25
(P>0.05,%1),

HE—2 DLIML3E PTH Ay R AR 7 7 2 0% 4 0]
VARBETRY A0 AHE B ARG e B b A S X
MAR R, 253 WoR IMES (B=-11.313, P =0.008) . Ifi
B (B=-4.577, P=0.003) J¢ Al PRA 7K-F-(B=-9.229,
P=0.030) /2 L7 PTH A8 fb i il 37 52w PR 2% o S5
Bl 1L 5 /[ R (B=—0.143, P =0.271) K IfiL &} 7K °F
(B=-0.110, P=0.384) % J1-4E 5 PTH KA AH G

FAT 2R BT RORN) 36 0 PA RIS % . TR
TRIT 5 W 46 F A R AT B T R B R 24 40 b 20
A AR AR Y OE o i 2R R KO B R TR
ARREMWAZ 1IEH . H PTH K ARG R (4.16 +
1.79) pmol/L vs. (6.35+3.69) pmol/L ], MiL55 7K Tt
[ (2.46 + 0.15) mmol/L vs. (2.32+0.20) mmol/L.) . |
IR A G EE SR (P <0.05,%2),

22 PAEZZPhEPTHARFEL £ 5 SHAT
F5 AT 1) 64 A8 2t

Fb 85 33 15 PA FB % B 82 15 J5 s e e i s R
SO IR 75 v S A o0 S 25 ) B T RE I A S A8 A AR
fbo ZER W, 5 R &M R 4 A, PA 4
IVSTD .LVPWTD .t F 3l ik N4 (AOD) ¥4 H A 42
#2553 (P<0.05), LVM M LVMI JRA — & fL
BB TCSE 27 25 L (P> 0.05) ,PA R E 20
JEJE B o L ) S 2 e TR M e i R R A (P <
0.05,%3).

E— 25000 PA 83 L PTH K5 420 =

£ s NAE (LAD) IEAH G (P< 0.05, 3 4) , HAZIEIM
T % I R KOS J B R AR SE PR R I TS
LVM }2 LVMI 25845 oI A AE(P > 0.05),

303 i

1o PTH IMLAE F 4k % 4 FBR 55 IR o) 68 70 08 i A
I JLAE B W g 6 TE R PA H 3 S ) BRI &
BT B RGN, & PTH IMAE A2 —
Fpak & vk Kot s T iES 5 PA B4 RARFE
8 [FTFR) IALEE , JF- 15 PA RO I A8 XUB G A DG,
ASHIF 5T AR E 52 PA S8 35 L35 PTH /K- 55 0 Ll
b AT PA B LS PTH ZKCE A8 A i i H 25,
ARIAIT X PTH K B AR A AL S5 P AR A5, I
T UGR H PA ¥ s PTH KT E Al B S5 4003
S5 T RE SR FR PR A E

Pilz 25 B IRAE 10 51 PA 5835 b & SRA7 AR AR 1
5 K s PTH IUAE o B e 2 000 98 iE— 2538 ad 5
Sk v L AR LA, R PA BRE L ES K
K K i PTH AT o — S50 T [0 o B e 40
A 192 Bl iR B, Hod a2 PA B 10 112 &
Jir P R I RS 182 i PA 4B IS 7K 48
i P g IR 2H A 8 ARG, PTH /K- B B Tk v o
— IS T [ ERIRE E A S 491, i P TS (1 Bl 1 22 S
Bl , 23 FAR (n=5) 8025 (n=5) 3R 97 J5 R 1Y PTH
AP RTHR T FR 2 1E % K™, Ma-
niero %5 "GN A 105 5] =5 1 8 A, JH: v S [ T 44
o], JE - e L R 61 ). RS R, 5 R
e IR R AR L, RV R4S B 25 4R R DK
JCH 22 5, PA B v PTH K SETHE 2 31%, 1 F
A7 IR AT LLE PTH /KB IE % . 5 _E Rt
FEAER—E ., AW FUIESL PA B35 R A7 7 IS
IR A S PTH K- F57 , [RI MR 45 A &5 PTH Il
i R H ) S S B . B2 A BT A I TG
232 FARVIBE NI AT A R IE FRSH o

PA B35 i PTH IUAE 7 A 09 AT BE AL AL 46 - O
PA fE [ s AR il A B AR el b 2 J5 3 14
B 5 195 2 (25 A, (L B A K TR, i —
I PA B i T AR kI gk & iy bR Bl 4
BRGNS PR S s R I RS RIS 2 . -
TR PR 2 S [R] S B A5 KT R, 5 R YR A PTH 43
WG 220 s AR AT LA R VAR I AIF 58 8 T S I 45 | I
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Table 1 Comparison of serum PTH and related biochemical data between patients with primary hypertension and primary

aldosteronism [+ s M(Q~Q5) ]
AR i SRR LR (n=148) PA 4 (n=59) PH

PESN (B re) 81/67 31/28 0.776
(R 51.31 +15.03 51.42 +10.92 0.952
e IR R (4 4.00(1.00~10.00) 8.00(2.25~10.00) 0.213
REHREL (kg/m®) 25.56 + 4.86 24.45+3.93 0.190
Wi i (mmHg ) 147.80 + 21.70 148.54 + 21.58 0.825
&k E (mmHg) 87.61 + 15.61 91.64 +15.29 0.093
UL (wmol/L) 64.89 + 15.97 63.69 + 14.28 0.620
FAif PRA[ng/(mL-h) | 1.15(0.59~2.26) 0.12(0.03~0.29) <0.001
At PAC (ng/dL) 12.56 + 4.14 16.07 + 6.38 <0.001
Ffit ARR(PAC/PRA) 10.60(5.60~20.32) 117.46(49.00~673.40) <0.001
15 (mmol/L) 243 +0.14 2.36+0.15 0.002
IES 1M AE [ (%) ] 9(6.08) 10(16.95) 0.015
1fiL B (mmol/L) 1.07 £ 0.16 1.04 +0.18 0.154
147 (mmol/L) 3.91+0.36 3.35+0.55 <0.001
144 (mmol/L) 141.27 +1.91 14335 +2.56 <0.001
1L PTH (pmol/L) 5.59 +2.87 6.98 +3.72 0.012
gk EMEF 50 n(%) ] 16(10.81) 19(32.20) <0.001
JRAM (mmol/L) 35.28 = 13.32 60.80 = 27.62 <0.001
PRAN (mmol/L) 146.89 = 61.76 180.78 + 104.22 0.042
JRA% (mmol/L) 5.68 +3.24 6.66 = 2.80 0.104
SR (mmol/L) 15.44 + 4.96 17.35 +5.74 0.034

®2 FARBTAE,PABEPMEPTH RIAXIEIREL
Table 2 Comparison of serum PTH and related biochemical data between before and after adrenalectomy in patients with

[5 + SEXZ M(Q1~Q3)J

primary aldosteronism

A5t A (n=36) AJ5 (n=36) PH
W4 i (mmHg) 156.92 + 24.38 135.00 + 17.97 0.020
&k IE (mmHg) 94.58 + 16.91 88.00 + 10.58 0.265
[ H 25025 (B ) 1.75£0.97 0.58 £ 0.67 0.002
1fiL %5 (mmol/L) 2.32+0.20 2.46 £0.15 0.039
1L (mmol/L) 1.06 +0.19 1.12+0.18 0.380
147 (mmol/L) 3.13+0.29 4.11 +0.62 <0.001
T4 (mmol/L) 143.93 + 1.74 139.74 + 2.85 <0.001
13 PTH (pmol/L) 6.35 +3.69 416 +1.79 0.048
JL5f PRA[ng/(mL-h)] 0.23+0.18 3.76 + 1.88 <0.001
Ffitt PAC (ng/dL) 19.33 +7.27 11.33 +4.81 0.004
JER ARR(PAC/PRA) 107.11(40.62~588.42) 2.91(1.64~3.76) <0.001

Z—em s R RN SRR SRS T e 2 RIEE . FRATRBESE b ORI AT PRA K

PA (53 PTH K- Th s 5 46 8l PR 2 5 (2 7 [ ) i
(4 ELAEAE T, A B 3R F S mRNA JKF-BHIESE
AR5 I AR AT A [ A2 g ik ™ IRt
TS 51 1) 7] B B4 2 510 i PTH 3, (H 2 i sk =

IR R I3 PTH /K- Sr S R 22—«
ARFITJEV R PRA 7K P55 L T T [ ) 7~ S 25 A G
PREE RO (A PR SE I [ AR 55 1003 PTH /K F Z (8]
AR SR IR B HAB N R 2 5 1 A i Tt — 2 i
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Table 3 Comparison of left ventricular structure between patients with primary hypertension and primary aldosteronism

[;Cisgz M(Ql’*Qz)}

AR Ji R e ML 2H (n=82) JREAEA (n=33) P1H
IVSTD(cm) 0.87(0.85~1.00) 1.02(0.85~1.12) 0.043
LVDD(cm) 5.04 +0.35 5.07 +0.38 0.596
LVSD(em) 3.40 £ 0.26 3.40 £ 0.27 0.899
LVPWTD (cm) 0.89(0.82~1.01) 0.98(0.85~1.28) 0.049
AOD(cm) 3.11 £0.30 3.25+0.22 0.039
LAD(cm) 3.78 +0.35 3.76 +0.35 0.799
LVM(g) 197.78 + 52.74 215.03 + 54.07 0.118
LVMI(g/m®) 113.12 + 26.60 124.21 + 31.04 0.119
L ENE (%) ] 18(30.0) 13(61.9) <0.001

F4 PARER,MFPTH 5 A OELEMIERZ EHHEX

TS H
Table 4 Correlation analysis of serum PTH with parame-
ters of left ventricular structure in patients with

primary aldosteronism

LD Pearson #HC R 4L P
IVSTD -0.146 0.418
LVDD 0.459 <0.001
LVSD 0.464 0.007
LVPWTD 0.005 0.980
AOD 0.126 0.500
LAD 0.312 0.048
LVM 0.156 0.385
LVMI 0.170 0.461

FEUESE

U LA, BB 2 A5 S TE I [ 55 PTH
V5] A EL A P LA B e AT 3 O I 5 XL
J7 1 B AT BRI B EIAE T o ARPITJE R, PA SR L
LA 5 g IR I 55 486 i Lt ST o 7 T o ) A
o A AW FT S5 R 0 7 i b 1 [ ) 5300 1 5
I RAE S A A 1 B T U O 5 TR R A
F KT PTH 5.0 MU B G ITFE 45 R foe 1
H BRAE D A e FROR 55 IR T RE DT ik S8 M DF S v
W ST 7 5 13 AR LE , I A 1 5500 AR
O I LT A AU R E R 2P ST
ANTEVSTE UM 55 SO IR BE F ARE, 3 PTH /K
5 L ZE O F LR O R Bl U G AL
DR A5 AR SR 222 e HE L A5 8 PTHILAE F
W56 210 JHEL PR S Ay 1, 5 S AEC A RS N ALK PTH
X OIARER B EHIA L™ . f, S PTH
IMAE T RES: 5N T PA B 0O A1 5

B2, bk R ) A HED , S = 78 PA B3 TP iy

PEbdE . 72O B A BUR R Ao D E IR R

L AE O AR N RO LAE I R AE A AR Y B 20 B

AR 5 ER B ERA R  FoAT B D

RV R R A L, PA B h 22 O E R R AE T

B G Rl FRAT T UIESE T PA A PTH

K5 700 B A5G S W R TR AR AR G, H S T 1fi

F B BE IR K SF-o iZAIE5E45 R PTH Al S5 PA

OIS S W S TP R R . LR

AT T ERARIFIES
AR FEEBRPEFIA AL : ORI AR S BEDT R

OBl RS A TR, D IOR BESE— 2570 PAR S

Fe il B S5 R DR E K5 PTH ZKF ARG 5

QP KA R, AR — 2 HL A PA P PTH IE 5

T i PRLEAR SC I RARFAIE S A= AR AR 14 22 57 s B JFAE

JITAT JE A 37 L B DR R IS 5, JC vk v [X 73

T ] 9 sl ey A e e T 1 22, DR S R o — 23

i PTHTES3 B2 B A (8
L ERTA, PA BH PAFAEINLES T K i PTH

KT LS | I8 S il PRA ZKF-J2& PTH /K-

AR N 2R o W92y S L3 o3 1 T 42 52 T

ARUIERI AT A R IE Fid SR . PA RS I PTH

KT 5 O IR EE K S DR S F bR AT G, O h

FIRE S PA fBA O A XUR RS I G
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