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[Abstract]  Objective To explore the electrolyte characteristics between different types of primary
aldosteronism (PA), especially the value of serum potassium and the ratio of sodium to potassium after saline infusion test
(SIT) in differential diagnosis of PA. Methods The clinical data was collected from 135 patients who received screening
for the causes of hypertension from Jan. 2009 to Dec. 2018 in West China Hospital. The patients were divided into two
groups: essential hypertension group (EH group, 34 patients) and primary aldosteronism group (PA group, 101 patients).
PA patients were divided into aldosterone-producing adenoma group (APA group, 60 patients) and idiopathic
hyperaldosteronism group (IHA group, 41 patients). To analyze the value of serum potassium and the ratio of sodium to
potassium after SIT in the differential diagnosis of PA with receiver operating characteristic (ROC) curve. Results Compared
with EH group, the serum potassium level of APA group was lower either before or after SIT (P<0.01). The ratio of
sodium to potassium before and after SIT in APA group were higher than that in EH group (P<0.05). There were no
differences between APA group and IHA group in the level of serum potassium and the ratio of sodium to potassium
before SIT. The level of serum potassium after SIT in APA group was lower than that in IHA group (P<0.01), and the ratio
of sodium to potassium was higher (P<0.05). The area under ROC curve (AUC) of serum potassium level and the ratio of
sodium to potassium after SIT were 0.641 and 0.646, respectively, while the AUC of aldosterone level was 0.788. The
optimal cut-off value of serum sodium level was 3.56 mmol/L, with a sensitivity and specificity of 46.7% and 85.4%. The
optimal cut-off value of ratio of sodium to potassium was 39.09, with 53.3% and 80.5% in sensitivity and specificity.
Conclusion The serum potassium and the ratio of sodium to potassium after SIT has limited diagnostic value for its low
sensitivity in differential diagnosis of PA.
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Ji& P [ R34 Z25E (primary aldosteronism, PA) J&
—HE R T B 5 R [ AN 2 I M e
PAJEYR A I Hs 1) — i DL ERL, 2 o v 1l He 5% ~
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g | BIhfe A A, HURSS IR T Re Tk | ioom L OAE |
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Lt {H (aldosterone renin ratio, ARR)> 30 (ng/dL)/(ng/mL-h);
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WPISIT 7 fi 0950 5 10 3 T2 [ 75 7K - (plasma aldosterone
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Table 1 General clinical characteristics of patients in groups

Characteristic

EH group (n=34)

PA group

Total (n=101)

APA group (n=60)

THA group (n=41)

Sex (male/female)/case
Agelyr., X+s

BMI/(kg/m’), median (P,—P,,)
SBP/mmHg, X+s

DBP/mmHg, median (P,~P;;)

15/19
50.3+12.9

23.6 (22.6-27.3)
144.4+15.1

90.5 (79.8-99.5)

41/60
48.5£10.5

24.5 (22.0-27.5)
150.4+22.6

92.0 (85.5-104.0)

24/36
47.1+10.2
24.4(22.2-27.4)
158.3+23.17

98.5 (89.0-107.8)"

17/24
50.7+10.8
25.4(23.2-29.1)
138.9+16.3"

89.0 (83.0-94.5)"

Na/(mmol/L), X+s 141.51+2.37 142.184+2.06 142.07+2.21 142.34+1.83
K/(mmol/L), X+s 3.96+0.36 3.78+0.41" 3.73+0.42° 3.86+0.39
Cl/(mmol/L), x+s 103.54+2.38 104.01+2.68 103.79+2.68 104.33+£2.67

eGFR/(mL/(min-1.73 m?)), median (P,.—P,.)

UA/(umol/L), median (P,—P,;)
UN/(mmol/L), median (P,—P,;)
Crea/(pumol/L), median (P,;—P,;)
PG/(mmol/L), median (P,s,P,;)
PAC/(ng/dL), median (P,—P,;)
PRA/(ng/mL-h), median (P,;—P,;)

(Na/K) (median (P,;—P,))

100.9 (93.5-111.6)
332.0 (267.5-379.3)

4.35 (3.78-4.90)
61.0 (53.0-75.5)
5.07 (4.49-5.79)
17.08 (15.58-21.13)
0.57 (0.27-2.10)

35.71 (34.01-38.17)

102.3 (95.7-109.0)
321.0 (268.5-392.5)

4.60 (3.85-5.75)
64.0 (52.5-80.0)
5.05 (4.57-5.78)
25.11 (17.82-38.23)"
0.12 (0.07-0.32)"

36.88 (34.62-40.42)

103.3 (89.6-112.8)
322.0 (270.5-380.8)

4.70 (3.60-5.88)
64.0 (53.0-79.8)
5.07 (4.62-5.83)
32.54 (20.43-43.93)"
0.14 (0.08-0.34)"

38.04 (34.67-41.16)"

101.8 (96.8-107.7)
317.0 (266.0-411.5)
4.50 (3.96-5.45)

65.0 (52.0-80.5)

5.04 (4.47-5.69)

20.07 (16.18-26.98)"
0.10 (0.05-0.22)"

36.52 (34.03-40.13)

EH: Essential hypertension; PA: Primary aldosteronism; APA: Aldosterone-producing adenoma; IHA: Idiopathic hyperaldosteronism; BMI: Body mass
index; SBP: Systolic blood pressure; DBP: Systolic blood pressure; Na: Serum sodium; K: Serum potassium; Cl: Serum chlorine; eGFR: Estimate glomerular
filtration rate; UA: Uric acid; UN: Urea nitrogen; Crea: Creatinine; PG: Plasma glucose; PAC: Plasma aldosterone concentration; PRA: Plasma renin activity;
Na/K: The ratio of serum sodium to potassium. *P<0.05, #P<0.01, vs. EH group; A P<0.01, vs. APA group
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(P<0.01), APAZHSITH{JS BUENER LU AE B EHAL & (7 faf
A P<0.05, i J5 P<0.01), APA4ISIT/5 4H40 L (E 5
THAZIAH LT &5 (P< 0.05) . THAZL Ifi 48748 L2 B I T
APAZFIEHA (P<0.05), HABZHIAMAR | M54 $HEF I
A TC B 2 5
2.3 SIT/RIM$RFNEAH L EEPASD BHS T EMNE
SITJ I EE AEMER LU 5 SIT/S PACH — & BYAH G
P, B35} —0.418(P< 0.01) #10.421(P< 0.01) . ROCH
2% T 1 FH (the area under ROC curve, AUC) 435 : SITJG
PAC 0.788(95% & {5 X [A] (confidence interval, CI):
0.698 ~ 0.8781(P<0.01), SITJ7 Il 4 {H0.641(95%CTI:
0.533 ~ 0.748) (P<0.05), SIT/& #M4 . {£0.646 (95%ClI:
0.539 ~ 0.754) (P<0.05) (Kl2) . 241220.12 ng/dLfEN
SIT/G PACH SR AED] AT, 12T AP A BURE 1971.7%, ¢
SN 85.4%, 24113.56 mmol/LAE K SIT/ LA i) e fE

YIS, W AP AR ESUREEE h46.7%, 47 5 B M 85.4% ., 4
PA39.09/E M ST/ 480 LU (B A e FE VT AT R, 2 W AP A&
JBJE M53.3%, FE I H80.5%(52) .

1.0 -

0.8 - I‘ L
= __pmwed
:E 0'6 B - l"-‘_ -
§ 0.4 - i,___: — PAC after SIT

02 |' --- Kafter SIT

= 7 Na/K after SIT
0 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Bl 2 SITS i /R RS B i 4R Fn A4 L EROCH £k L 52
Fig2 ROC curve of PAC, serum potassium and ratio of sodium to

potassium after SIT

&2 SIT/SEEEIE. M $RF05H5R LIS BT APARI R VT R AR KHER

Table 2 The cut-off point and other related parameters to diagnose APA of PAC, serum potassium and ratio of sodium to potassium after SIT

Index Cut-off point Sensitivity/%  Specificity/% Positive likelihood Negative likelihood Positive predictive ~ Negative predictive
ratio ratio value/% value/%
PAC after SIT 20.12 ng/dL 71.7 85.4 491 0.331 87.8 67.3
K after SIT 3.56 mmol/L 46.7 85.4 3.20 0.624 82.4 52.2
Na/K after SIT 39.09 53.3 80.5 273 0.518 51.6 84.6
3 Wi BEAE AT BEST0 1L 1 SITRITS ASFIE AU P A Z A G

XA THAMIAPAZIE S PAJS LLIRYT B ST .
20164 £ [EI TESTa m A LBk T /D BIP AR (i< 354,
A A RARMET 3 0 RN 2 . CTHR 'S 1 e
ri 7 HLAT MBUY B2 BRI ) , s S o AR B
BATAVSIFUE BB T ARG, AVS IR ATER 2, X
PR BARE R M SR BB, RERF AL H#EFTAVSH)
FEBIL A 35% ~ 48.7%"), i A X AR Ry KA 12 e
Tiid o WURERHT 43 B2 Wi de b5 & P A58 S5 1) $A4
Z—o ARWFFEAE IR AE SOk ) S L, IR AR LA IR
TRl B PARIZ W AN 3

HHT I, PA SR E 0T [ R 52 58 o s 58 4 H 32 49)
Wh, ANZAR PR HLE 0], BEIE L APA B R P A [
Bl i /IS THA SR A E 2 . H EWE . IEWARB
KINEHASIT/G PACHKPALLBH W4, M PAZH ' APALH
FIPACH: o T [ ) A= BEAE F 2R RN RS, AN TH
KV B [ 1 T 2 13 | A AN [m) 2 B %) s Il I It
IRIREN. S IRER . FIKEG TS, BR TPACA S A
V], T o A B A A IR Y R A — g 22 5 .

B ARk, A5 SR 5 T T T i A DG HR AR 5T . AT BIF S
R T ARREH A P AR E SIT/F PACHMHI R, H
APA | THA, JE M iR Az Ko 1 [e6 93 2H 1) P ACHI i
RIrHH16.1%. 28.9%. 15.4%. 5.2%, HZHIA] 24 7 L5 H
RN, GIANSE"HFSE TR [REAIPAH & [ SITHI G
HIFERAE AL, RIS APAZ IR ZTHAZ, SITHJS (14 1L
I B Z 3P (plasma renin activity, PRA) . PAC, IfiL3% 57 5t
7K P AR AL 44 75 X (P<0.000 1), {H I A AH085 4H 2 [a) 45
PRy . OKAMOTO% 5t #& /8 APA R E SITIS Y
PACH il i FIHA# (P< 0.05), S5H4RARRIHE . PRAH. PAC
{H, CCT/ HARRA S48 F5 LU AL, SIT/G PAC/K A i
KB T E AR S ARIBCSE D [ B A o B
SITLL K CCTJR HPACAXHE Y] £ fHIZWT APAS 2 51 1Y
TURPE R e, SITIR BYPAC/KERR T AT LIRS PA,
AT A—E 2 X /FAPAFITHA

AR B L2 BISESITRI AT, (0 H A A & BLER
SITTHI & HLf# 28 fE 5 PA ST RIS W A AH DGIF 9T . 3 Al g
55 UK TR AR AZ JR RS L AR TE SRR IR E
RS AL N IR GINEN PN T FE PN R N A KLY



E R

FIREE: ERK G 6 LA B A A SR M 1 ] R4 22 2 2 W O 1B 291

SF-UA B X SIT 1) S5 0 23 BEAIR, 3t R i B AR I 5% o 5 T )
FAG AS [] 45 5, SITJS THAZH B9 I 50728 A0k /N T-APAZH
FEHA . Jir AABIESE i 25 & 25 18T I 4RI B 9 2
% T [ A 5 ) B S A R A TR AL 45 R R, SIT R
APA SR MR KPR T THA R 214077 1E (1 4k
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